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...actual shipping analyses show our material is 
low in iron, chlorides, acidity and water! 


a 


At our Orange, Texas plant — one of the world’s most modern 
petrochemicals plants — we employ the most advanced processes to turn out 
ethylene, diethylene and triethylene glycol of the highest commercial 
purity. They are available in bulk from the plant in 4, 6, 8 and 
10,000-gallon tank cars or barges — and in L.C.L. shipments 
(drums or tank trucks) from Edgewater, N. J.; New York, N. Y.; Boston; 
: Chicago; Los Angeles; and other key industrial points. 
Pept. G 2-23-1 


. Write for a typical analysis, price quotation, free sample, or technical service. 
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Model A25 
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Model A50 
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Needs no 
operator. 
Cycles continu- 
ously. Just adjust to start —refill with 
raw material as needed—then remove a 
constant stream of finished products. 
Lowest first and maintenance costs. 
Free counsel on mold design and pro- 
duction. Write for brochure on 25 and 
50 ton models. Some territories still 
open for representatives. Contact 


AUTOMATIC MOLDING MACHINE CO. 
3217 Exposition Pl., Les Angeles 18, Calif., Dept. F 
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Letters to 





the Editor 





Letter and Reply 
Dear Sir: 

My attention has been drawn to the 
article, “Stabilizers for Vinyl Chloride 
and Its Copolymers,” by Matthew Perry 
and Paul F. Bruins, which appeared in 
vour November and December 1955 
issues, 

May I point out that substantial por- 
tions of this article have been taken 
from a series published in “British Plas- 
tics” in May, June, and August 1954, 
entitled “Stabilisers for Vinyl Polymers,” 
by H. Verity Smith. In a number of in- 
stances your authors have quoted word 
for word from the articles by Verity 
Smith. Although it is true that in their 
bibliography they have listed the articles 
in “British Plastics,” it seems to me that 
this is inadequate acknowledgment. 

I hope that you will publish this let- 
ter in order to show the debt which you 
authors owe in drawing so heavily on 
Verity Smith’s articles. 

Phillip Morgan, Editor 
“British Plastics” 
London, England 


Dear Sir: 

We are glad to acknowledge the valu- 
able help that we received from the arti- 
cles by H. Verity Smith which were 
published in “British Plastics” in 1954, 
concerning “Stabilizers for Vinyl Poly- 
mers.” 

Mr. Smith’s article emphasized the 
chemical and theoretical aspects of the 
stabilizer systems. Our article was an 
attempt to review the literature on vinyl! 
stabilizers and bring it up-to-date. The 
emphasis was on the technological as- 
pects, with the broadest possible cover- 
age. 

Our article was based on many other 
sources of information, and also in- 
cluded the results of extensive test work 
done by the authors. 


Matthew Perry, Chief Chemist, 
Niemand Bros., Inc., Long Island 
City, N. Y.., 
and 
Paul F. Bruins, Professor of 
Chemical Engineering, 
Polytechnic Institute of Brooklyn, 
Brooklyn, N. Y. 


Polyethylene Nomenclature 


Dear Sir: 


Your editorial in PLastics T; 
NOLOGY for February put a finge; 


an important question and one to which 
we have given much consideration j 


Du Pont. Perhaps you would be inte; 
ested in the point of view we have de 


veloped as a result of familiarity wi} 


most of the polyethylenes you m 
tioned, as well as some others, ove 
period of many years. 

In general, we feel most strongly tt 
a product should be described or define 
or named by reference to its propertic 
and not to its origin. By this we me 


en- 


that a product should be recognizable 


in terms of some test or measureme 
that can be made on it without kn 
edge of the process by which it 
made. This reflects our point of 
that performance is the questior 
paramount interest to those wh« 


about polyethylenes in your excellen! 


magazine and in the technical literat 
generally. 

One weakness of naming a produ 
with an expression that relates t 
process by which it was made is 
the process may change as. technolog 
evolves without change of the produc 

In the present instance, there 
particularly compelling reason why | 
term “low-pressure” is not suitable 
designate linear polyethylenes. [his 
the fact that linear polyethylenes ¢ 
be made by polymerization at very hig 
pressures. Indeed, the first linear p 


ethylene ever seen, to our knowledg 


was made this way. An account ol! !! 
discovery in our laboratories wil 
presented at the American Chem 
Society meeting in Dallas in April 
We quite agree with your 


isserl 


that “polyethylene” cannot be consi 


ered at all for a molecule made ! 
ethylene. 

All things considered, we believe "! 
“high-density” is the most appropr 


designation for the material we are (* 


ing about. As you so aptly point out, " 
alone does not distinguish bet 
ear polyethylenes from variou 
but I believe that when whate 
ences there may be among the 
known, it will be relatively e: 
further property qualificatio: 
basic name “high-density” | 
the appropriate distinction. 
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; copolymers are concerned, is 


il them “copolymers,” with 
is relating to stiffness, flow 
etc., to differentiate among 
-eded. 
Frank C. McGrew, 
Asst. Research Director, 
E. I. du Pont de Nemours 
& Co. 
Wilmington, Del. 


(Any further comments from our read- 
ers?—Editor.) 


° + - 
Disagrees with Talbert 
Dear Sir: 

We would like to comment on Nor- 
bert E. Talbert’s article, “Reinforced 
Epoxy in Airline Tray Carriers,” in 
the February issue of your magazine. 
His comment as to weight of the poly- 
ester Airline Tray is misleading. As de- 
velopers of the first integrally-molded, 
solid polyester-fiberglass unit and as 
manufacturers of more than 1,000 units 
of the same, we feel obligated to point 
out that the above completed units 
weigh 16 pounds each. 

M. Rubin & N. Diaz 

Steiner Plastics Mfg. 
Co., Inc. 

Glen Cove, N. Y. 


In his article, Mr. Talbert stated that ‘‘a 

comparable carrier made wholly of stan- 

lard 1/8-inch thick reinforced polyester 
iminate weighs about 20 pounds.” 
Editor) 


eo @ - 
nolog Additions to Price List 


roduct Dear Sir: 
e 

hy t 
ible 


This 1s 


We have manufactured and supplied 
stabilizers to the vinyl plastics industry 
since 1948. Our current price list is en- 
closed 

W. D. Mitchell, Sales Dept., 
Ferro Chemical Corp.., 
Bedford, Ohio 


(This letter is. being printed to remind 

ll supplier companies, whether sub- 

scribers or not, that we would like to 

nclude their products in our market 
sertion price listing —Editor) 


consid 





- We invite letters from our readers for 
publication in these columns. Such letters 
ve (nd may be of comment or criticism, requests 
oprialé for information, or of general interest. 
re talk The only requirement is that all letters 
ut, this must be fully identified as to name of 
en lin sender, company affiliation, and address. 
ources, Letters requesting information on tech- 
differ- nical or engineering problems will be 
scons Printed to elicit replies by the readers, 
either directly or through these columns. 
Upon request the identities of such 
problem" letters will not be divulged. 
—The Editor 
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FLAME WAS APPLIED 
to two vinyl plastic sheet sam- 
ples of the same formulation, 
except that sample at left con- 
tained M & T Flame Retarder. 


FIVE SECONDS AFTER 
removal of matches, protected 
plastic had stopped burning, 
unprotected sample continued 
to burn fiercely. 


AT THE END OF TEST, 
unprotected sheet was re- 
duced to black ash. 


Here is proof that M & T 
Flame Retarder readily retards 
combustion when combined with 
organic, chlorine-containing 
compounds. Easily blended 
throughout the material it pro- 


tects, M & T Flame Retarder has approximately one-fifth the 
tinctorial strength of Antimony Oxide, making it ideal for semi- 
transparent stocks. Considerable savings of expensive basic pig- 
ments can be made in processing deep colors. 


For applications where low tinctorial strength is not required, 
M & T Plastic Grade Antimony Oxide is recommended. 


Both M & T Flame Retarder and Antimony Oxide are control 
graded to assure consistent results from batch to batch. Write 
for information on these products or call on M & T’s research 
facilities available to help you with your flame-proofing and fire- 


retarding problems. — 


TIN SB TIN CHEMICALS 

CERAMIC MATERIALS 
ORGANIC COATINGS 
WELDING SUPPLIES 
RADIOGRAPHIC EQUIPMENT 
PLATING MATERIALS 

METALS & ALLOYS 

HEAVY MELTING SCRAP 


First Name in Tin Chemicals" 
METAL & THERMIT 


CORPORATION 
100 EAST 42nd STREET + NEW YORK 17, N.Y 


















IMPORTANT 
NOTICE! 



















































Every drum and bag of 
CIBA RESINS 
carries this exclusive 


double check 
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To all users of this basic and widely used class of resins, 
the development of which was pioneered by CIBA re- 
searchers, rigid manufacturing and applicational 
control of Araldite Epoxy Resins at the source of their 
production, means utmost assurance of quality and uni- 
formity. For further information on how CIBA Epoxies 
may lead to product improvement and new product 
development for you, write... 

Ciba Company Inc., Plastics Division, 
627 Greenwich St., New York 14, N.Y. 
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The Shortage of Engineers 


“The current shortage of engi: 
anything new . . . but recent figures then 
it has reached critical national proportions 
They show, for instance, that at least op, 
industrial company out of every three jp 
this country is suffering from an acy 
shortage of engineers. And in these den 
when technical progress SO urgently 
needed, almost half the companies wt 
must make those forward steps tell us tha 
their necessary expansion of research and 
engineering development is being great) 
hampered due to a shortage of the righ 
kind of people, capable engineers. 

“It wouldn’t be quite so serious if \ 
knew this to be merely a temporary cond 
tion with some relief definitely in sigt 
But the facts are all in the other directio, 
To have a supply of capable enginee 
coming along, we need to start with hig! 
school graduates who have had a good 
grounding in mathematics and the science 
But ... here are some current figures 

50% of our high schools offer no cours 
in chemistry. 

53% of our high schools offer no course 
in physics. 

Only 24% of all high school students 
study algebra (in 1900, it was 56%) 

Only 11% of all high school studer 
study geometry (27% in 1900). 

Only 4.3% of them study physics 
compared to 19% in 1900).” 

W. C. Newberg, Presiden 
Dodge Div., Chrysler ¢ 
Detroit, Mich 


1S 








Horizons for Plastics 





“Despite the great increase in the sales 
of synthetic resins and plastics during post 
World War II years, we believe the surface 
of the market has barely been scratched 
Plastics have become a part of our patter! 
of living. 

“Today, the average seven-cubic foot re 
frigerator contains 22 pounds of plasti 
components, compared with one pound I 
a typical 1935 model. The average aut 
mobile today has an estimated 20 poun 
of plastics, as opposed to 7% pounds per 
car in 1941. The amount of plastics 
by the average American family has 
creased from nine pounds in 1940 
pounds in 1955. Within the next fiy 
this is expected to reach over 150 po 

“We feel that the plastics industt 
is in about the same position on 
dustry life curve as was the steel 1 
in 1880. Then, there were horiz ur 
limited for steel; today, there are horizons 
unlimited for the chemical-plas 
dustry.” 


used 


justry 


Roy C. Ingersoll, P 
Borg-Warner Corp 
Chicago, Ill. 
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NEWS in BRIEF 


Plastic wall tile industry has undertaken an extensive public 
relations and merchandising program. Designed to extend the market for quality 
tile, the program stresses the use of the government commercial standard on 
plastic wall tile by customers and the trade in general to evaluate their 
needs. 





Major nomenclature changes for its Lustrex styrenes have been made 
by Monsanto. The three general-purpose grades are now named Lustrex Hi-Flow 
55, 66, and 77; while the three rubber-modified, high-impact grades are now 
designated Lustrex Hi-Test 88, 88A, and 88B. 





Standardization program on injection machines has received coopera- 
tion from all phases of the plastics industry, according to A. J. De Matteo, 
chief engineer of Watson-Stillman. The work has been done primarily by the 
machine builders, but they have had valuable assistance from users, a mold 
base manufacturer, and research work by a mejor chemical company. 





Divisional changes in plastics companies noted this month included 
the establishment of a development company division by Union Carbide; the 
organization by Grace of a new polymer chemicals division; and the merging of 
its coal chemicals and plasticizers divisions by Pittsburgh Coke & Chemical 
into a new industrial chemicals division. 











Company acquisition in the plastics field was the sale of Pacific 
Plastics Co. to Durabilt Luggage Co., both of Seattle, Wash. Durabilt 
culminated its development work on reinforced plastic luggage by the purchase 
of the glass=-reinforced plastics manufacturing firm. 





Flood of company expansions ir the plastics industry remains 
unchecked. Borden is building a new PVC plant at Leominster, Mass. Dow's new 
biochemistry lab building was opened in Midland, Mich. Du Pont'’s new Parlin, 
N. J., plant for Cronar polyester film base is on stream. Construction has 
begun on Grace's new polyethylene plant near Baton Rouge, La. Full-scale 
production has started at Kopper's Port Arthur, Tex., polyethylene plant. 
Macco Chemical. purchased a new, large plant for plastic wall tile adhesives 
in Wickliffe, 0. Mobay plans to triple the size of its New Martinsville, 

W. Va., urethane chemicals plant. Nopco is erecting a new plant for plastic 
foams in North Arlington, N. J. Shell Chemical is building a new epoxy resin 
unit at its Houston, Tex., plant. A new custom molding firm, Southern Plastics, 
has occupied its new plant in Greensboro, N. C. A new Canadian subsidiary 

has been established by F. J. Stokes Machine. A new plant tripling its rein- 
forced plastics capacity has been completed by Thompson Fiber Glass at 
Inglewood, Calif. Witco Chemical has installed a complete pilot plant for 
urethane foams at its Emulsol Division labs in Chicago, Ill. 























New Materials worthy of mention (See pages 259-61): filled epoxy 
paste for voil-filling; primary and secondary plasticizers for vinyls; epoxy 
resin for troweling and splining; electrical-grade polyethylenes; monomer 
dispersant for vinyl plastisols; two liquid hardeners for epoxies; film-grade 
polyethylenes; formaldehyde-condensation powder for in-place foaming; poly- 
merizable epoxidized olefins; and intermediate for epoxy and phenolic resins. 





New Equipment to be noted (See pages 262-3): a series of double- 
acting cylinders; small-scale horizontal pumps; slab leveler-splitter and 
double=head splitter for polyurethane foam; a plasticizing extruder; single- 
flow rotary joints; and self-locking drill press clamps. 





New Products of interest (See pages 264-5): polyethylene labware ; 
fluorocarbon=<glass laminate tank lining; extruded polyethylene drum liners; 
one-piece polyethylene chemical tanks; plywood sheets with fused cellulose 
acetate coating; polyethylene armrest covers for automobiles; extruded poly- 
Styrene diffusion shields for fluorescent lights; and molded polyethylene 
iSulators for electric fences. 
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Another new development using 


B. F. Goodrich Chemical 
. F. Goodrich Chemical --=--::. 


B. F. Goodrich Chemical Company does not manu- 
facture this extrusion. We supply only the Geon 
rigid vinyl materials. 








Rigid Geow 
packs power 
i small space 


AKED wires on an overhead power lift are a hazard, lose power 

along the line and have to be spaced widely where multiple el 
trical contacts are needed in large plants. As a product improvement 
manufacturer has designed U-shaped extruded insulation made of Geor 
rigid vinyl that has many advantages for the job. 


The rigid vinyl extrusion carries a metal contact conductor safely 
that as many as three to twelve power lines can be installed clos« 
gether where space is tight. Because this insulation is made of Ge 
rigid vinyl it has high dielectric strength, high insulation resistance wit 
low power loss. It has good chemical and abrasion resistance, nec« 
for long life in industrial plants and it can be colored according to loca 
code requirements. 


This installation you see here is a good example of a new use for Ge 
rigid vinyl. It may suggest a new use to you or may give you an idea for 
another saleable product. There are scores of other uses for Geon 1 
rials from rigid sheeting to rigid pipe and fittings. For technical 
in the uses of versatile Geon please write Dept. DX-2, B. F. Good 
Chemical Company, Rose Building, Cleveland 15, Ohio. Cable addr 
Goodchemco. In Canada: Kitchener, Ontario 


GEON RESINS « GOOD-RITE PLASTICIZERS . . . the ideal team to make products easier, better and more saleab'e. 
GEON polyvinyl materials « HYCAR American rubber and latex « GOOD-RITE chemicals and plasticizers « HARMON colors 
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The plastics industry operates in theory 
on a simple and straight-forward system. The 
materials supplier company sells its plastic 
materials to the molder or fabricator. He, in 
turn, processes the materials into usable forms 
or shapes, and sells the resulting products to 
the user. In this system, both the materials 
suppliers and the processors are part of the 
plastics industry and have related stakes in 
the service success or failure of the finished 
plastic parts. 

This partnership of suppliers and _ proc- 
essors entails certain responsibilities. The sup- 
plier must provide the processor with honest 
comprehensive information on his materials 
and their processing conditions. On the other 
hand, the processor must choose the right ma- 
terial for the application at hand, and process 
it properly so as not to impair its properties. 

In actual practice, however, both partners 
often ignore their responsibilities. 


The first responsibility is that of the mate- 
rials suppliers, and is almost completely ig- 
nored in actual practice. Each supplier appears 
intent only on presenting his materials in the 
most favorable light; for himself, that is, not 
for his processor partner. The obvious infer- 
ence is that the supplier wants to sell his ma- 
terials, regardless of the processor’s trials and 
tribulations. 
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EDITORIAL: sharing industry Responsibilities— 
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Of course, this attitude is denied vehe- 
mently by the suppliers, and the sin may be 
more one of omission than commission. But 
regardless of all the good intentions of mate- 
rials suppliers, what do we find in actual 
practice? 


A plastic material is presented in its favor- 
able aspects; “good’’ properties are empha- 
sized, while “bad” properties are soft-pedaled 
or ignored. The same material may be made 
by two or more suppliers, but the processor 
must determine this similarity only by experi- 
ence, because most of the data given him by 
the suppliers cannot be compared because of 
differing test conditions or apparatus, and 
sometimes these differences are not apparent 
to other than the expert eye. 

Information on molding conditions or limi- 
tations is usually quite complete as received 
from the supplier. But even here, these condi- 
tions or limitations are not always spelled out 
in sufficient detail to insure comprehension by 
the processor. 

° 

Since this is a partnership, both sides must 
be examined. As indicated in next month’s 
continuation of this editorial, the processors 
are far from blameless. 


Lit, Me (bull 


Editor 
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A TECHNICAL REPORT 
from Du Pont 





ep ‘operties and application data 


on Teflon® tetrafluoroethylene resin 


Pipe coupling uses flexible bellows of “Teflon.” Flex 
ity of “Teflon” compensates for misalignment between | 
. P : : pom ; : ctions. é absorbs vibration. None of the chem; thou 
Chemical inertness and exceptional thermal stability are high connections, and absorbs vibration. None of th m 

‘ P 4 ‘ vim or : normally found in industry affect “Teflon 
on the list of advantages of Du Pont “Teflon” tetrafluoro- 


ethylene resin. The toughness and excellent dielectric proper- 


on t 


Extruded hose i 
ties of this engineering material add further to its versatility. material of “Tet _— 
Teflon” is nonflammable, and has zero water absorption by _— om _ 

ASTM test D570-42. Often useful is its non-adhesive quality 
. . materials will not stick to its surface. On the right, you see Np “e: a plan 


ventsand hasa ; Base 


use 


assures long. troy doul 
how engineers have made use of the unique properties of 
“Teflon” in three typical product improvements. Property data temperature range dem 
. eer 99° : 50 to 500°} 
for Du Pont “Teflon” is shown below. oad 

Take a close look at “Teflon” to evaluate it in terms of your - 

le Rt obl ls teat Tough bushings o! 

own proc uct ¢ esign problems. for turther in ormation on “T.flon” are used on this 

Teflon” write to: E. I. du Pont de Nemours & Co. (Inc.), textile dyeing machine 
Polychemicals Department, Room 494, Du Pont Building, gs a wen 

rey ° . ’ lgen-temperature condal- 
Wilmington 98, Delaware. In Canada: Du Pont Company of tions and pressure. The 
Canada Limited, P.O. Box 660, Montreal, Quebec. bushings are not corroded 
by the dyes, and do not 
distort from the heat or 
pressure. They require no 
lubrication. 





MECHANICAL PROPERTIES METHOD ELECTRICAL PROPERTIES 


Tensile Strength 73 1,800 p.s.i D638-52T Dielectric strength, short-time 
170 1,100 p.s.i D638-52T 0.080 in 400-500 v mil D149-44 


Elongation 73 110% D638-52T Volume resistivity 10'* OHM-CM D257-521 
170 600% D638-52T Dielectric Constant, 60 cycles d D150-547 


. 10° cycles D150-54T 
Modulus of elasticity 77°F. 58,000 p.s.i D638-52T 10° cycles D150-547 
Shear strength 3,800 p.s.i D732-46 10® cycles D150-54T 
impact strength, Izod —70 2.0 Ft.-Ib./in D256-47T Power factor, 60 cycles < 0.0003 0150-541 
73 3.0 Ft.-Ib./in 0256-47T ~ cycles 0.0003 0150-541 
® cycles 0.0003 D150-54T 
Stiffness 73 60,000 p.s.i. D747-50T 10® cycles 0.0003 D150-547 
Flexural strength 73°F. Did not break D790-49T 
Compressive stress at 1% 
deformation 600 p.s.i 0695-527 CHEMICAL PROPERTIES 
Creep in flexure 67 * Resistant to: all chemicals except molten 
Hardness, Durometer 050-065 D676-49T pom ve we wp hoster : 
vate mpe ures 
Static or kinetic coefficient of and pressures) ‘ 
friction against polished steel 0.04 Various methods used 


MISCELLANEOUS PROPERTIES 
THERMAL PROPERTIES Water absorption 0.005% D570-42 
Coefficient of linear thermal Flammability nonflammable D635-44 
expansion per °F. 5.5x10-° D696-44 Specific gravity 2.1—2.2 D792-50 
ee Resistance to weathering excellent 0392-38 
Thermal conductivity 1.7 B.T.U./hr./ Measured by Basic color light opaque . 
$q.ft./°F./in. Cenco-Fitch 
Specific heat 0.25 
Deformation under load at122°F., 
2000 Ib./sq. in., 24 hrs. 25% D621-48T 


Heat station temperturs ZYTEL® ALATHON® TEFLON® LUCITE® | 


264 Ib. /sq. in 140°F. D648-45T 
66 Ib./sq. in. 250°F. 0648-45T nylon polyethylene tetrafluoro- acry 
resin resin ethylene resin re 





*Term ‘creep in flexure’’ is a measure of the deformation under a prolo 


tandord food. Results here represent mils deflection in 24 hrs 


a x Y2"" bor, 4°’ span, center-loaded fiatwise to 1000 Ib./sa. in., 
the initial deflection _—_—_— 
—————— 
NOTE: This table shows the typical property dato for Du Pont ‘‘Teflor 
tetrofluoroethylene resin 
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NOW. .« FASTER DELIVERIES ! 
ON D-M-E STANDARD MOLD BASES! 


EXPANDED FACILITIES 
SAVE YOU TIME. .! 


Now... youlcan get FASTER DELIVERIES 
on the highest quality Standard Mold Bases even 
though the demand has reached an all time high! 














This availability has been made possible by the 
recent expansion in D-M-E’s manufacturing facili- 
ties. With D-M-E’s Hillside, New Jersey plant 
doubled and additions at the Detroit, Michigan 
plant completed, production of Standard Mold 
Bases is now geared to meet the ever-increasing 
demands of the Industry. 
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This increased production has enabled D-M-E’s 
FIVE BRANCH WAREHOUSES to replenish 
their stocks and provide IMMEDIATE DELIV- 
ERIES on a wide range of standard sizes . . . This 
means ADDED SAVINGS in mold construction 


. ates . 9” wid i ilabl ith 
time as well as ECONOMY in mold costs for you! dessin Catan vom eohd dowels.) 


4,400 COMBINATIONS YOU GET TOP QUALITY 
SAVE YOU MONEY..! PLUS THESE ADDED FEATURES! 

























\ 22 Standard Width ; eng inations ... 
} tandarc Ww idth und ength combinations 1. CLAMP SLOTS to Save Platen Space 
From 9" x 8” to 177” x 3514 Vieni a eS ee ” 
Eliminates space-wasting “clamping ledges 
100 Cavity Plate Combinations . . . 2. MORE ROOM for Waterlines 
From 7/g" thick to 57g” thick Tubular Dowels eliminate obstruction 
2 Special Types of Steel bie a 3. STOP PINS WELDED to Ejector Bar 
DME No. 1 Steel — Prevents loosening and ejection interference 
Medium Carbon, silicon killed 4. RIGID CONSTRUCTION with Less Parts 
DME No. 2 Steel — One piece Ejector Housing gives added strength 
SAE 6145, electric furnace grade, pre- : : ; 
} heat treated to 225 Brinell. 5. NEW WIDTHS Fit More Molding Machines 
f Allows more cavities to existing platen area 
} For complete data and prices .. . 
CONSULT YOUR NEW D-M-E CATALOG! CONTACT YOUR NEAREST D-M-E BRANCH . . . TODAY! 
i 


DETROIT MOLD ENGINEERING CO. 


6686 E. McNICHOLS ROAD — DETROIT 12, MICHIGAN — TWinbrook 1-1300 
Contact Your Nearest Branch FOR FASTER DELIVERIES! 


























D-M-E MASTER LAYOUTS are 
*vailable for each of the 22 


HILLSIDE, WN. J. gear -weWARK) 1217 CENTRAL AVE., ELIZABETH 9-540 
different Standard ° ases . pane 
ant toc Ce | a BMecr 51, ILLINOIS soo: w. onision street, covumeus 1-7855 













a CLEVELAND 9, 0.-D-M-E CORP. sa2 srooxpnex no.. saaovsine 1-s202 
LOS ANGELES 7, CAL. 3700 sourm main street, Aoaws 3-8214 














Jeep produced by Thomas Mfg. Corp. 
from mold made by Newark Die Co. 


For Fast Getaway 
Out of the Mold... 








The tough jobs come out of the mold easier 

when you use Metasap stearates. You get faster 
production—and a better molding job too! Simply mix 
Metasap stearate right in with the plastic 

as you dry-color it...or occasionally dust the mold 
with a stearate powder bag. 


You'll find the stearate acts as mold lubricant— Want ECONOMICAL 


reduces sticking... helps the plastic to flow quicker. plastigels? 

You use lower ejection pressures that boost production 

saheiniimeiibbiate; Micha tines ton! A complete line of Me tasap | 
stearates available as thickening 

Get all the facts on Metasap stearates—how agents for plastigels. We'll 

they help you make more profit on every order. Our gladly send you FREE experimental 

Technical Service will gladly help you pick samples of magnesium, calcium 

the specific Metasap stearate that will do the best job and aluminum stearates. Write now for 

for you. Write today for FREE information. immediate shipment. 


METASAP CHEMICAL COMPANY 


HARRISON, NEW JERSEY - Chicago, Ill. + Boston, Mass. 
Cedartown, Ga. « Richmond, Calif. - London, Canada 


Subsidiar 
the cleanest stearates made ; 
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7vtel and ‘Teflon Resins 


as Bearing Materials*—Part | 


The beginning of a two-part article discussing the properties of 


these resins that make them advantageous for bearing applications. 


A. J. CHENEY, JR., Sales Technologist, 


W. B. HAPPOLDT, Supervisor of Sales Service Laboratory, 


and 
K. G. SWAYNE, Research Engineer, 
E. I. du Pont de Nemours & Co. 
Wilmington, Del. 


Both Zytel nylon resin and Teflon tetrafluoroethylene 
resin are being used extensively as bearing materials. 
Most of these applications have been developed inde- 
pendently, and no attempt has been made to collect per- 
lormance data in order to put future design on a firm 
basis. 

Typical data on dry or partially-lubricated bearings 
have been collected from a variety of sources. Data on 
the coefficients of friction by various tests have been re- 
ported by a number of investigations. Since the results 
depend upon the apparatus used, these cannot be com- 
pared except for similar test conditions. Pressure times 
Velocity (PV) values can be used in the design of dry 
or partially-lubricated bearings over a wide range of 
Operations, 

Work in our laboratories on lubricated bearings made 
of Zytel is reported for the first time. It was found that 
hydrodynamic lubrication can be maintained with very 
low 4uantities of lubricant. The results of this, work 
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are compared to present bearing theories 

In addition, physical properties of these materials are 
described. With these properties and the bearing work 
done to date, it is believed that the selection of the ma- 
terial and the design of bearings can be done with 
greater accuracy. 


Teflon Resin 


Teflon tetrafluoroethylene resin possesses a number of 
properties which make it an interesting bearing material 
The most important, of course, is that under certain 
conditions a very low coefficient of friction (approxi- 
mately 0.04 or less) can be obtained with non-lubricated 
bearings. Low coefficients of friction can be obtained 
even with compositions containing fillers to improve the 
wear properties. 


* Based mn @ paper 
Autor + Engineer 
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Table |. General Properties of Molded Teflon. 


Melting point, °F. 620 
Upper Service Limits, °F.: 

Continuous 590 

Intermittent 620 
Coefficient of thermal expansion, in./in./°F. 
Linear increase, in./in., at transition point @ 70° F. 0.004 
Thermal conductivity, BTU/hr.sq.ft./°F./in. 1.7 
Hardness: 

Rockwell J75-95 

Durometer D590-65 

Knoop .. 2.8 
Compressive strength for 1% deformation 

at 73° F., psi. 

Fatigue endurance limit at 73° F., psi. 
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General Properties 


Before considering bearing properties, we can review 
the general properties of molded Teflon, and most of 
these properties are listed in Table 1. Teflon melts at 
620° F., the highest melting point of any thermoplastic. 
It has excellent stability to heat, and can be used con- 
tinuously at temperatures up to 500° F. and intermit- 
tently up to 620° F. Strength and hardness properties are 
also shown in the listing. Because it is a soft but tough 
material, it will embed the hard foreign contaminants 
that are often found in a bearing. 

Teflon also is inert to a wide range of chemicals and 
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solvents. Except for a few chemicals seldom encountered 
in industry, such as molten alkali metals and fluorine 
elevated temperatures and pressure, parts made from 
this material will neither be affected by nor contaminate 
their environment. In addition, water has no effect op 
this material. 

Various combinations of Teflon with reinforcing 
agents such as graphite or powdered glass are commonly 
used for bearings and other mechanical applications 
which require good resistance to wear. In general, the 
physical properties of these combinations are the same 
as those of straight Teflon, except that the reinforced 
stocks have much better resistance to deformation and 
wear. 

Short-time deformation properties, as measured by 
flexural modulus, are shown in Figure 1. The modulus 
is a function of the temperature and the amount of 
additive used. The ratios of the two compositions cop- 
taining graphite are by weight. If the modulus of any 
given composition is known at one temperature, the 
value can be estimated accurately for other temperatures 
from this chart since the lines are parallel. 

As with many materials, the moduli in flexure, ten- 
sion, and compression are essentially the same. There- 
fore, the compressive stress required to give 1% defor- 
mation for the modified compositions increases in the 
same proportion as the modulus. For example, the 1:1 
leflon-graphite composition has a modulus three times 
that of unmodified material, therefore, the compressive 
stress at 1% deformation is three times 600 or 1,800 
psi. for this material. 
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A. J. Cheney, Jr. 


Azro Jackson Cheney, Jr., attended Ohio State Uni- 
versity and Cornell University, receiving his B.S. in 
chemical engineering in 1940, and his master's degree 
in 1942. He joined Du Pont in 1942 as research en- 
gineer, becoming plant development engineer in 1948, 
assistant technical superintendent in 1951, and being 
named to his present position in 1953. All of his work 
in research, plant development, and sales has been 
concerned with Teflon or Zytel. A member of SPE and 
ACS, Mr. Cheney resides in Wilmington with his wife 
and three children. 

William B. Happoldt received a B.S. in Chemistry 
from the College of Charleston in 1937 and a Ph.D. 
in organic chemistry from the University of North 
Carolina in 1941. With Du Pont since 1941, he has 
served as a research chemist (1941-46), research group 


W. B. Happoldt 





K. G. Swayne 


leader (1946-50), research supervisor (1950-52), prod- 
uct specialist in sales (1952-55), and supervisor of the 
sales service lab since 1955. All of his work with Du 
Pont has been chiefly on Alathon polyethylene resin 
and Teflon tetrafluoroethylene resin. He is a member 
of ACS. A resident of Claymont, Del., Dr. Happoldt 
is married and has two children. 

Kenneth Gilbert Swayne attended Lehigh University 
receiving a B.S. in mechanical engineering in 1943 and 
an M.S. in 1948. He joined Du Pont in 1953, after 
having been a test engineer with General Electric Co. 
(1943-44), assistant engineer with Tennessee Eastman 
at Oak Ridge, Tenn. (1944-45), an electronic technician 
in the Navy (1945-46), and an instructor in civil and 
mechanical engineering at Lehigh (1946-53). Mr. 
Swayne resides in Hockessin, Del., with his wife and 
three children. 
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FLEXURAL MODULUS,18S/8C.1IN. 


150 200 
TEMPERATURE, °F. 
Fig. |. Effect of temperature on flexural modulus of filled Teflon. 
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Fig. 2. Effect of long-time compression at 1,000 psi. on heat 
deformation of solid Teflon. 
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Fig. 3. Creep or cold flow of Teflon, in terms of apparent modulus 
v8. temperature. 
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1000 2000 3000 
POUNDS NORMAL FORCE 
Fig..4, Effect of load on coefficient of friction of Teflon. 
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TIME — MONTHS 
Fig. 5. Change in inside diameter of Zytel 10! bearing with 
moisture absorption. 
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Fig. 6. Effect of exposure temperature and environment on modulus 
of Zytel 101. 
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Fig. 7. Compression deformation with time of Zyte! 10! under 
average air exposure. 
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Tin — HOURS 
Fig. 8. Creep or cold flow (as apparent modulus} of Zyte! 10! 
under average air exposure. 





The deformation produced by a long sustained load 
is shown in Figure 2. After the initial deformation, the 
part continues to deform for a short time; then shows 
little change over long periods. This deformation can 
be accounted for in design by using a reduced value 
for the modulus. These reduced values, called an ap- 
parent modulus, are plotted against temperature in 
Figure 3. To calculate the total deformation that will 
occur after two or more days under load, simply divide 
the unit stress by the apparent modulus. 


Fractional Properties 


The low friction of Teflon was first recognized by 
Shooter and Thomas (1)** in 1949, and was studied 
further in 1950 by Bowden who stated: “Even in the 
presence of the best boundary lubricants, metal surfaces 
rarely give a value of the coefficient of friction as low 
as the 0.04 of Teflon (2). Work at the Naval Research 
Laboratory (3) soon confirmed these values. Since 
this is considerably less than the coefficient for such 
familiar dry lubricants as molybdenum disulfide and 
graphite (which have values of about 0.09-0.12), the 
use of the two additives in Teflon cannot be expected 
to cause a further reduction in friction under the con- 
ditions where the low coefficients are obtained. Both 
of the early studies were subsequently confirmed by 
work in our laboratories (4) where a sliding coefficient 
as low as 0.016 was observed (see Figure 4). 

Various effects of the sliding speed upon the coefficient 
of friction have been reported. Early work at speeds 
below two feet per minute showed little effect. Recently, 
however, Milz and Sargent (5) pointed out such a 
relationship did exist, and added: “There has been 
a tendency to assign one coefficient of friction value 
to each plastic and neglect the possibility of significant 
changes in performance caused by variations in operat- 
ing conditions.” More recently, Flom and Porile (6) 
have substantiated this dependency on speed and have 
revealed additional facts which contribute towards an 
understanding of this subject. They pointed out that a 
major portion of the increase in the coefficient with 
rubbing speed is a permanent change and is not re- 
versible; i.e., once a Teflon surface has been subjected 
to a high speed, the coefficient normally associated with 
high speed is obtained even at subsequent slow sliding 
conditions. 

The question of why the coefficient of friction changes 
with sliding speed is difficult to answer. Although several 
explanations have been suggested, we believe that it 
has to do with a change in crystallinity of the polymer 
surface. Thus, it seens very probable that the faster 
speeds promote crystal growth and that this, in turn, 
results in a higher coefficient. Such a change would 
promptly reach a maximum and would be non-reversible. 
In any case, the effect needs further study. Values 
obtained by various methods are given in Table 2. 

The coefficient of friction of Teflon is essentially 
constant over a wide range of loads, but does increase 
somewhat at lower loads. A plot of the coefficients 
obtained at low speeds as a function of the load is 


** Numbers in parentheses refer to bibliography at end of article. 
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given in Figure 4. 
Everyone appears to agree that the coefficie:; of 


friction of Teflon is constant with temperature over 


SE ORTON 
Table 2. Effect of Rubbing Speed on Coefficient of 


Friction of Teflon.* 


Approx. Rubbing 
Speed, ft./min. 


Coefficient 


of Fr iction 


—ee 


0.02 0.04 
0.02 0.04-0,| 
Hand turning 0.016 
Crossed cylinders 8 0.09 
367 0.21 
Rotating cylinder 2 0.05-0.08 


Apparatus 





Sliding hemisphere 


Flat ring 


the range from about 80-620° F. Once the melting 
point is exceeded, however, the friction doubles. We 
believe that the high frictional values obtained in some 
tests are a direct result on surface melting; i.e., 
temperatures above 620° F. 

The effect of external lubricants has been studied by 
several investigators. Data of Milz and Sargent (5) are 
given in Table 3. As would be expected, water and oil 
tend to lower the coefficient of friction and extend the 
useful range of these bearings. 


surface 


Table 3. Effect of Lubricant on Coefficient of Friction 
of Teflon.* 


Teflon-Asbestos, 
3:1 By Weight 


0.15 


Teflon-Copper 
1:1 By Weight 


0.16 
0.09 
0.04 


Lubricant 


None 
Water 
Oil 0.04 


* Data of Milz and Sargent (5). 
ad and speed of 367 ft/min 


Crossed 


Table 4 Wear Rates of Several Teflon Compositions. 


Additive Wear, *Mg./Hr. 


None 

Glass fibers plus pigment 
Graphite 

Copper 

Molybdenum disulfide 0.038 

* Date by White (7). Bearings inch long by '%-inch 1.D.; Typ 
tainless steel shafts: clearance 0.002-inch at 2,000 psi. and 150 rpn 
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0.74 
0.0015 
0.0015 
0.032 


Resistance to Wear 


All the desirable frictional properties of Teflon wo 
be meaningless if the parts did not also have go 
resistance to wear. Under relatively light loads 
low speeds, unmodified Teflon often is adequate : 
usually is used. In severe conditions of load and spe 
however, reinforced stocks are employed since th 
have considerable superior resistance to wear. Thi 
shown in Table 4. In addition, work at General Elec 
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x) pro: -d that the wear rate of combinations of Teflon 
and gla) was 100 times better than that of unfilled 
Teflon «. 250, and a speed of 700 feet per minute. 

Any inorganic additives capable of withstanding the 
remper: re required for baking of Teflon can be used 
for these applications, although the two most common 
materials are glass fibers and graphite. These additives 
crease the coefficient of friction more or less in pro- 
portion to the amount of material added, but the in- 
crease is Slight. Extremely low coefficients can be ob- 
‘ined «s Shown in Table 5. 
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Table 5. Dynamic Frictional Coefficients 


Additive Weight, %/, Coefficient 
Very low speed and 1500 psi.: 
None 0 0.016 
Molybdenum disulfide 30 0.026 
Graphite 30 0.031 
Coke Flour 10 0.017 
20 0.023 
30 0.027 
At 20 feet/min. and 120 psi.: 
None 0 0.26 
Slass fiber 25 0.23 
Graphite 40 0.19 


Ricklin and Miller (9) did some excellent work on 
the wear rates of a number of Teflon compositions, and 
representative data are shown in Table 6. The difficulty 
with each set of data is that a range of operating 
conditions was not covered. 


Table 6. Comparative Wear of Dry Teflon Bearings.* 


Average Wear per 








Material Million Revs., In. 
Teflon Could not measure. 
Rulon A** 0.00034 
Rulon D** 0.000! 
Teflon plus 

25% Glass fiber 0.0005 


40%, Aluminum Could not measure. 


40°%, Bronze 0.00005 

85°, Copper 0.001 

40% Graphite 0.00077 
nch dia f arde j 3 at 156 rpm. and 120 ps 
‘Gece om f the Diy Core Bristol R 
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lt is important that the surface temperatures of the 
bearing be kept below the melting point, and that only 
reasonable wear takes place. Some clearance must be 
maintained under all conditions. We believe that it is 
desirable to have a surface finish of 16 micro-inches 
RMS. Little data are available to prove whether even 
better finishes improve the performance of these bear- 
ings. 

Load-carrying capacity can be estimated from the 
PV ratio where P is in psi. and V is in feet/minute. 
Unmodified Teflon over a wide range of loads and 
speeds should be used at PV values below 1,000; for 


April, *956 





filled compositions, the value can be as high as 5,000 
Indications are that these values can be higher at low 
speeds. 

Most of the commercial bearings in use today are 
simple sleeves or thrust washers, although saddle bear- 
ings are used in some cases. Ball bearings having alter- 
nate balls of Teflon have proved to have unusual 
properties and are available commercially. The latest 
development is porous metal bearings impregnated with 
Teflon. These were developed in England and are now 
becoming avdilable in this country. No performance 
data on these bearings have been obtained in our 
laboratories. 


Zytel Nylon Resin 

Zytel nylon resin is being used widely in commercial 
bearing applications. Besides several commercial sup- 
pliers of stock bearings, many injection molders produce 
bearings of given dimensions to order. These vary in 
size from a %e-inch inside diameter clock bearing to 
an eight-inch bearing used in the valve mechanism of 
a flour-carrying hopper car. Of particular interest are 
the bearings or gibs on elevator cars. Gibs made of 
Zytel have been used for a number of years to run 
against dry rails, thus eliminating the fire hazard due 
to the lubricant. 

Unless otherwise specified, the bearings discussed 
here are made from the Zytel 101 nylon resin (the same 
material previously designated FM-10001). Several 
other compositions are available that have the general 
properties of Zytel 101, but have ingredients added 
for a specific use. Of interest is the heat stabilized 
composition, FE-2129. This composition, while still 
retaining an experimental code designation, is com- 
mercially available and is more heat resistant than 
Zytel 101. 

Compositions containing graphite, molybdenum di- 
sulfide, or other ingredients, are currently on the market, 
but are not sold by du Pont. In general, however, data 
on bearing performance are limited so that it is difficult 
to define the performance to be expected from these 
various compositions. Certainly, the addition of a ma- 
terial like graphite or molybdenum disulfide with a 
dry coefficient of friction in the neighborhood of 0.1 
could help in dry bearings or prolong the useful life 
of partially-lubricated bearings if the additives are avail- 
able at the surface as required. 

Because of its importance to the dimensional stability 
of the bearing, all bearings should be stress-relieved 
to a temperature at least 50° F. above the maximum 
expected. This can be done by heat-treating in a suitable 
oil or other liquid medium. In general, 15 minutes im- 
mersion per ¥%-inch of thickness at 300° F. is recom- 
mended; the temperature can be raised to 350° F 
if desired. 

Stress-relieving in hot oil guarantees that strains in- 
troduced during manufacture will not be present in the 
finished part. These strains are objectionable in that the 
parts normally change dimensions (actually contract 
somewhat) as the strains are relieved. While manufac- 
turing conditions can be selected that do not develop 
strains, it often is more practical and a better product 
(Continued on page 230) 
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EDWARD C. BROWN, JR., Sales Service Representative, 
Chemical Division, Plastics Department, 


The Goodyear Tire & Rubber Co., Akron, Ohio 


A discussion of materials, equipment, and operations 


for making sheets by calendering and extrusion. 


For many years, camera, meter, and business machine 
housings, luggage, and many other items have been pro- 
duced from materials such as metal, wood, and leather. 
Yet, in recent years this market has been steadily in- 
vaded by thermoplastic materials. The increasing impor- 
tance of thermoplastics in this field is due in large part to 
their low material and processing costs, durability, and 
appearance, coupled with better results and service than 
that from materials previously employed. 

‘tems produced from thermoplastic materials exhibit 
excellent gloss, stiffness, hardness, and impact resistance. 
Sheets made from these materials can withstand severe 
use and still maintain their pleasing appearance. Resis- 
tance to most corrosive chemicals is excellent, and pro- 
cessing into finished items is relatively easy. 

This article describes how these thermoplastic sheets 


* For the purpose of this discussion, sheet is cc 


0.015-inch 


n thickness 
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are produced, and discusses some of the problems an 


cost factors to consider in the processes. 


Materials 


There are several polymers which make up the wide 
variety of available opaque, translucent, or transparen' 
thermoplastic materials. Sheets are made from cellulo 


sics, acrylics, vinyls, ethylene polymers, styrenes, 
modified styrenes. Materials are selected for the! 


ind 


herent properties to meet specified application requir 
ments. Table 1 illustrates the wide range of physica! 


properties available among these thermoplastic mat 
used in the manufacture of sheets. 

This discussion is concerned primarily with the 
fied styrene polymers, because they are among the 
promising of the “super-high” impact sheet* mate 
Modified styrene resins, such as Goodyear’s Phi 
are a relatively new family of high-impact mat 
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Table |. Representative Property Data for Thermoplastic Materials 











Impact- Heat Dielectric 
Hardness, Notched Distortion Strength 
Rockwell Izod, Ft. Lbs. Temp., °F. Volts/ Mil 
R95-120 1.0-3.0 130-160 250-300 
R30-115 0.8-6.3 115-200 250-400 
M90-100 0.4-0.5 150-210 450-500 
R105-110 0.4-20.0 140-185 700-1 ,300 
Mé65-90 0.25-0.50 160-210 500-700 
R50-100 0.5-11.0 148-200 300-600 
Ril — 105-121 460 








Tensile 

Specific Strength, 

Gravity psi. 
Cellulose acetate 1.24-1.34 4,500-7,500 
Cellulose acetate 

butyrate 1.15-1.22 2,600-6,900 

Methyl! methacrylate 1.18-1.19 7,000-9,500 
Rigid vinyl chloride 1.35-1.55 5,000-9,000 
Polystyrene 1.04-1.07 5,000-9,000 
Modified polystyrene 100-1.10 3,500-6,000 
Polyethylene 0.92 1,500-1,800 


lhey have excellent chemical resistance, and do not re- 
quire the addition of plasticizers for the production of 
sheets. Processing is accomplished on standard equip- 
ment such as calenders or extruders. Filters and extend- 
ers may be employed to reduce material costs. The ad- 
dition of elastomers is also permissible to vary the prop- 
erties of the finished sheets. 

Among the important properties of sheets made from 
these resins are excellent impact strength, even at low 
temperatures, stiffness, and a high heat distortion point. 
Typical and electrical properties of Plio-Tuf sheets are 
given in Table 2. These sheets show good resistance to 
acids, alkalies, and salts. Aliphatic hydrocarbons may 
cause slight swelling, while aromatic hydrocarbons and 
ketones will cause softening and swelling. Resistance to 
specific chemicals is shown in Table 3. 

The physical properties of these sheets are affected 
only slightly by laboratory exposure. When subjected to 
extreme and continuous outdoor aging conditions, there 
will be a noticeable lowering of physical values; however, 
Taylor and Adams (1)** show that opacifying pigments 
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Table 2. Typical Physical Properties of Plio-Tuf Sheets 
Tensile strength, psi ..... 2,300 
Elongation, °, 50 
Hardness, Shore D 70 


Impact strength, notched izod, 
ft. Ibs./inch of notch: 
At 77° F. 6 
At —20° F. | 
Impact strength, unnotched izod, 
ft. Ibs. /inch: 


At 77° F. 15 

At —20° F. 10 + 
Heat distortion at 66 psi., °F. ................ 195 
Stiffness in flexure, psi. 148,000 


| Kilocycle 1 Megacycle 





Volume resistivity 4.1 x 1012 — 
Dielectric constant 1.93 2.69 
Dielectric strength, 
volts /mil 442 os 
Power factor 0.0028 0.00286 
nbers in parentheses refer to bibliography at end ‘of article 








Effect of Chemicals on Plio-Tuf 


After Immersion for 


7 Days at 77° F. 


Table 3. 





Swelled slightly 

No visible effect 
Discolored (yellow) 
Discolored (brown) 


Acetic acid 
Hydrochloric acid 
Nitric acid 
Sulfuric acid 


Phosphoric acid No visible effect 
Ammonium hydroxide No visible effect 
Sodium hydroxide No visible effect 
Sodium hypochlorite No visible effect 
Salt water No visible effect 
ASTM #1 Oil No visible effect 
ASTM #2 Oil Swelled slightly 

Mineral oil No visible effect 
Process oil Swelled slightly 


No visible effect 
Discolored (yellow) 


Vegetable oil 
Petroleum grease 


Glycerine No visible effect 
Ethylene glycol No visible effect 
Ethyl alcohol No visible effect 
Hexane Softened, swelled, tackified surface 
Gasoline Softened, swelled, tackified surface 
Kerosene Softened, swelled, tackified surface 
Toluene Softened, swelled, tackified surface 


Softened, swelled, tackified surface 
Softened, swelled, tackified surface 
Softened, swelled, tackified surface 
Softened, swelled 


Bromo-chloromethane 
Methyl-ethy! ketone 
Carbon tetrachloride 
Paradichlorbenzene 


will reduce deterioration of these properties. In many 
cases, the slight loss in impact strength and other physi- 
cal properties experienced under moderate outdoor ex 
posure conditions will not materially affect the use of 
these materials in a wide variety of products 

In addition to the properties of the sheets already men- 
tioned, press-embossed sheets, such as Bolta Product's 
Boltaron 7100, show excellent retention of patterns at 
temperatures well above those required for forming 
These sheets are easily formed on conventional equip 
ment. 


Compounding 


Compounding of modified styrene resins is relatively 
simple. In most cases, only pigments, stabilizers, and 
release agents are added, and the bulk of the compound 
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Table 4. Typical Calendering Formulations 


Formula B 


a ee 100 100 
Magnesium oxide (extra fine) 2 
Stearic acid . — 
Glycerine .. 0.5 
Mineral oil . 1.0 
Zinc stearate 0.25 
Ultramarine blue 3.0 


Formula A 


consists of the resin. Typical formulations for calendering 
are given in Table 4. 

The magnesium oxide in these formulations acts as 
both a processing aid and a stabilizer against any dis- 
coloration under prolonged mixing. Lubricants aid in 
release of the sheet from the calender rolls. Materials 
such as zinc stearate are added in concentrations as high 
as 0.5-1.0% when slight sticking is encountered. Medium 
viscosity mineral oil, glycerine, and stearic acid also act 
as release agents. 

Since the concentration of color pigments in the for- 
mulation is low, the pigments must have good dispersion 
properties. They must also be heat-stable at processing 
temperatures, and show good resistance to fading and 
migration. In order to realize full advantages from the 
compound, the chemical resistance of the pigments must 
be equal to that of the resin. Representative color pig- 
ments are listed in Table 5. 


Table 5. Typical Color Pigments for Plio-Tuf 


Ultramarine blue 
Phthalocyanine blue 
Phthalocyanine green 
Alizarin green 
Watchung red 

Helio oil red 
Cadmium red 
Cadmium lithopone red 
Cadmium lithopone yellow 
Cadmium yellow 

Iron oxide brown 


« 


Fillers or loaders are incorporated into compounds to 
extend the resin, thereby reducing material costs. Typical 
of these materials are hard clay, calcium and magnesium 
carbonates and silicates, mica, carbon black, and others. 
In some cases, these fillers slightly improve processing, 
but the use of more than five volumes of filler will result 
in a noticeable decrease in impact strength. 

Incorporation of elastomers, such as butadiene-acry- 
lonitrile and butadiene-styrene rubbers, will produce ma- 
terials with more flexibility, yet still within the rigid 
classification. Impact strength will increase, while tensile 
strength will drop slightly. A compound containing more 
than 30% of added rubber will lean to the flexible classi- 
fication; at best, however, this line of demarcation is very 
broad. Synthetic elastomers generally contain sufficient 
antioxidant to protect the rubber under all but extreme 





(Courtesy: Farrel-Birmingham ¢ I 


Fig. |. 26 by 84-inch plastics mill with individual motor drive 


cases of oxidation. In this case, the addition of 12-2‘ 
of an antioxidant, such as Wing-Stay S, 
oxidation of the rubber portion. 


will inhibit 


Mixing 


With the low concentration of compounding ingredi- 
ents required for modified styrene resins, thorough dis 
persion is of paramount importance. Equally important 
is control of mixing temperatures. 

As the initial step in the production of calendered 
sheet, the resin and other compounding ingredients are 
fluxed and mixed in an internal mixer. Good results 
have been obtained when jacket temperatures are near 
200° F. If the heat build-up during the mixing cycle is 
excessive, the batch may become sticky. This can be con- 
trolled by raising the ram to prevent further rise in the 
temperature of the batch. 

Mixing time is a function of rotor speed, batch size, 
and jacket temperature. The cycle must be of sufficient 
duration to properly flux and mix the compound. Inter- 
nal mixers generally require a mixing time of about five 
minutes. When the mixing cycle is too long, the batch is 
likely to become sticky. 

Mill mixing can also be employed (see Figure 1), and 
multiple units usually are required to insure an adequate 
supply of stock for the calender. Temperatures of the 
mill rolls will be about 300° F. Preblending of compound 
ingredients prior to milling promotes good dispersion 
and faster mixing cycles. The time required for thorough 
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Fig. 2. Four-roll, inverted-L, 24 by 68-inch plastics calende 
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flux ag and mixing is about 10 minutes per batch. Power 
con-imed in either method of mixing (mill or internal 
mi\cr) is not excessive. 


Calendering 

[he latitude of temperatures in calender operations is 
not as wide for modified styrene resins as that permitted 
for vinyls. In calendering these resin compounds, the 
temperatures Of the rolls (see Figure 2) are adjusted to 
gradually cool the stock as it progresses from the top to 
the bottom roll. This, of course, is opposite to the tech- 
niques employed for calendering viny! sheet. 

[he compound is fed from the conditioning or feed 
mills to the calendar in small rolls called “pigs.” This 
method of feeding has been found best for maintaining 
stock temperature. The calender rolls squeeze the stock 
to the desired thickness and width. Calender roll temper- 
atures which have given good results are as follows: 


Offset roll 320° F. 
Top roll 320° F. 
Center roll 310° F. 
Bottom roll 300° F. 


Control of cling and drape may be achieved by ad- 
justment of center roll temperature. The bottom roll must 
be warm enough to pull the sheet away from the center 
roll. Sticking on the top roll can often be eliminated or 
greatly reduced by temperature adjustments of as little 
as 5-10° F. Sticking will be experienced if temperatures 
become too high. 

As the sheet comes from the calender, it is passed over 
a series of cooling drums, run out, cut off with a fly shear 
(in heavy gages), and stacked flat. Sheets of light gage 
(in the range of 0.015 inch) may be rolled on a wind-up 
in a continuous piece (see Figure 3). Progress in today’s 
technology permits calendering sheets in gages as high 
as 0.030 inch. When producing sheets of still heavier 
gage, small blisters sometimes occur. However, with con- 
linuing advances in compounding and calendering tech- 
niques, the production sheets in gages of 0.060 inch and 
over is not unlikely. 

Press lamination is employed to produce sheets in all 
gages, even as thick as % inch or more. Thin sheets from 
the calender are laid between plates in a press. These 
plates may have either a smooth surface or an embossed 
pattern. Heat and pressure are applied for a specified 
period. As an example, sheets % inch thick have been 
laminated at a temperature of 325° F. and a pressure of 
250 psi. with a heat cycle of 25 minutes. The temperature 
of the pressed sheets must be below the softening tem- 
prature before removal from the press. The cooling pe- 
riod will normally consume an additional 15-20 minutes. 
[his operation might be likened to an annealing process. 
Sheets so embossed show excellent retention of patterns 
during forming and fabricating processes. 

Calendered sheets are smooth usually, but may be em- 
bossed by passing over an embossing roll as they leave 
the calender. A pressure roll forces the sheet against the 
textured roll, and a pattern is picked up on the hot sheet. 
lt is necessary that heat loss of the sheet be kept to a 
minimum between calender and embossing rolls, and 
auxiliary heaters are sometimes employed for this pur- 
Po-c. Sheets embossed in this manner, however, do not 
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retain patterns as well at forming temperatures as do 
press-embossed sheets. 

High production rates and continuity of operation in 
calendering offset the high equipment costs. [he output 
of a calender in some cases will be limited only by mixing 


capacity and as the sheet gage becomes heavier, the mix- 
ing capacity becomes more important. It is estimated 
that the cost of a calender and necessary auxiliary equip- 
ment will be in the range of $750,000 or more. Auxiliary 
equipment includes internal mixers, mills, take-off rolls, 
and wind-ups. In addition, presses and embossing plates 
are required for laminating procedures 


Extrusion 


Material for extrusion normally is supplied in the 
form of pellets already compounded and mixed. Resin 
preblended with other compound ingredients can be ex- 
truded without any mixing other than accomplished in 
the extruder barrel. However, to realize optimum values 
in the properties of a modified styrene resin, full mixing 
procedures are considered advisable. 

A very important part of the extruder is the screw 
There are many types, such as the full-flighted, torpedo, 
modified torpedo, as well as variations of each type 
Each type will give best results for one or more specific 
materials. A full-flighted screw with a compression ratio 
in the range of 2:1 gives the stock the desired amount of 
working, and has proved satisfactory for the extrusion 
of modified styrene sheets. 

In the extrusion process, the screw pushes the stock 
from the hopper through the heating zones of the barrel 
where it is plasticized and, thence, through the die. Barrel 
temperatures will range from 200° F. at the hopper end 
to as high as 450° F. at the die end. Temperature adjust- 
ments are advisable to fit specific equipment and con- 
ditions. Typical extrusion equipment is shown in Figure 
4. 

Material flow within a flat sheeting die is effectively 
controlled by a temperature gradient across the die. The 
variation between the center and ends of the die will be 
in the order of 40-50° F. or more. The resultant differen- 
tial pressures within the die promote uniformity of flow 
from the die lips. Die temperatures for the extrusion of 
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Fig. 3. Plio-Tuf sheet, 0.015-inch thick, that has been rolled on 


a wind-up. 
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Courtesy: National Rubber Machinery Co.) 


Fig. 4. NRM 4!/,-inch Model 50 extruder equipped with 48-inch 
wide sheeting die. Control cabinet is at right. 


Plio-Tuf will be in the range of 390° F. 
430° F. at the ends (2). 

As the sheet comes from the die, it passes over take- 
off rolls which cool it gradually. These rolls should be 
highly polished to impart a gloss to the sheet. Should an 
extremely high gloss be desired, clear oriented poly- 
styrene film can be laminated to the extruded sheet as it 
passes through the take-off rolls. Sheets as thick as ¥% 
inch or more have been extruded, but a limiting factor 
in the extrusion of heavy gages may be the size of the 
extruder available. 

Of considerable interest in the extrusion field is a 
technique suited to high production runs which combines 
a continuous process of extruding and forming sheet. 
As the sheet comes from the extruder, forming tempera- 
ture is maintained by auxiliary heaters while moving the 
sheet to the mold area. A travelling mold drops over the 
sheet and a vacuum is applied, drawing the sheet against 
the mold. After cooling, the item is released, the mold 
returns to its original position, and the formed items 
pass on to the trimming equipment. This operation is 
illustrated in Figure 5. Extra units on hand will mini- 
mize shut-down time during equipment failure. 

An extruder requires a minimum of supervision by 
an operator after extrusion conditions have been set. 
The equipment costs make feasible the acquisition of 
several extruders. Cost of equipment required to extrude 
48 inch wide sheet, including extruder take-off, die, cool- 
ing equipment, and cutter, will be about $50,000. Cost 
of additional equipment required for continuous extru- 
sion and forming will probably range from $7,000-10,- 
000. 


at the center to 
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Fig. 5. Diagram of continuous sheet extrusion and vacuum forming. 
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Conclusion 


Rigid sheets can be produced from modified sty; 
compounds on existing calender or extrusion equipm 
with, at most, only minor adjustments. End-produ 
then can be formed with conventional equipment and 
the usual methods. 

These sheets exhibit excellent stiffness, gloss, and har. 
ness coupled with high impact strength. These qualit 
allow use of the sheets for applications previously 
judged unsuitable. They invite changes in design and 
fabrication to realize cost reductions in end-products 
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Zytel and Teflon Resins as Bearing Materials—Part | 
(Continued from page 225) 


Table 7. Dimensional Changes of 
Zytel 10! Molded Bearings. 


Inside Diameter, Inches 


As Molded 


1.024 
1.022 
1.020 
1.011 





Annealed 


1.009 
1.009 
1.010 
1.008 


obtained, particularly in injection molding, if molding 
conditions are based on other considerations, and the 
part then given a heat treatment. 

As an example, considerable data have been obtained 
in the past on the effect of molding conditions on the 
inside diameter of nominal one-inch diameter bearings 
While other conditions have some effect on the apparent 
inside diameter after molding, the most important ap 
pears to be the mold temperature (see Table 7). As 
can be seen from the last column in this table, th 
actual change in I. D. size stress-free bearings was 
considerably less. With higher mold temperatures, eve! 
less dimensional change would take place on annealin; 
While it is possible to vary dimensions slightly by 
change in molding conditions, the range of variatio 
is limited. In this case, the molder might select a co 
mold and possibly a faster cycle or different temper 
tures, and then anneal or heat-treat the parts. 

(To be concluded in Ma) 
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Injection Molding Machine Standards 


A. J. De Matreo, Chief Engineer 
Watson-Stillman Press Div.. 


Farrell-Birmingham Co., Inc., Roselle, N.J. 


The plastics industry has had a growth over the 
last two decades which is nothing short of fabu- 
lous. Contributing to this growth have been many 
different people, ranging from the scientist in the 
research laboratories of the great chemical com- 
panies to the operator who molds the finished prod- 
uct and in so doing develops new techniques to 
solve his day-to-day problems. As might be ex- 
pected, the competitive pressures of rapid growth 
have forced the industry to fly blind, so to speak. 

There has been a dearth of adequate standards 
or even definitions in almost any field relating to 
this industry. In the helter-skelter of trying to 
boost production in order to satisfy demands, we 
have often lost sight of the right thing or the fair 
thing to do. Any trivial detail that can be turned 
to competitive advantage is seized upon and ex- 
ploited without regard for the well-being of the 
industry as a whole. 

It could be argued that this is a natural corollary 
of the competitive system. The history of older 
industries shows what happens. Fifty years ago 
the steel industry was where we are today. There 
were no standard specifications and material 
purchases were made by proprietary names. The 
growth of the automotive industry fostered the 
SAE specifications for steel, and ultimately the 
steel industry adopted standard steel specifications. 

A similar pattern of standardization is now 
under way in plastics. Under the auspices of The 


Society of the Plastics Industry, standards have 
been prepared for melamine tableware, vinyl] film 
and other plastics articles. 

Under the same auspices, the injection molding 
machine manufacturers are working on standards 
which would promote interchangeability of molds 
This group is also attacking some of the funda- 
mental concepts of injection molding machine 
specifications. Among the features being defined 
and measured are clamping capacity, plasticizing 
capacity, and shot capacity. Within a very short 
period of time, the standardization program will 
be complete and we will then be able to define and 
measure these quantities about which we have 
so long talked. 

The program is a splendid example of coopera- 
tion from all phases of the industry. While the 
task has been done primarily by the machine build- 
ers themselves, the users group has laid the ground 
work for what is required. The assistance of one of 
the larger mold base makers has been invaluable, 
and the present measuring system for shot and 
plasticizing capacities has resulted directly from 
the research efforts of one of the larger chemical 
companies. 

The further advancement and development of 
injection molding can only arise from the mature 
consideration of the user’s problems and an honest 
and fair approach to solving them. 
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Forming of Rigid 


Thermoplastic Sheet 


An analysis of mold materials, mold design, and methods 





for post-forming rigid thermoplastic sheets. 


ROBERT C. DAVENPORT*, 


Gregstrom Corp., Cambridge, Mass. 


Low cost tooling and equipment are reputed to be 
the outstanding advantages the sheet former has to 
offer to the industry. However, an important advantage 
not often mentioned is the speed and economy with 
which styling changes may be made in postformed 
products. 

For instance, one large appliance manufacturer has 
said that from conception of design of a post-formed 
air conditioner front to production of the first piece, a 
time lapse of as litle as 30 days may be expected. It 
the same part were to be injection molded, the time 
lapse could be 4-6 months. 

A unique and important advantage is that minor 
styling changes desired during the model year can be 
accomplished in time to realize profits from such 
changes. This is possible because of mold construction 
techniques and the materials from which molds are 
made. 
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Vice President and Sales Manager, 


Mold Materials 


The commonly used mold materials are plaster, wood 
sprayed metal, cast phenolic and aluminum. When runs 
are small or only prototypes are desired, plaster or wood 
molds are generally used. For production runs, wood 
or cast phenolic molds will be more desirable. In high 
production runs, sprayed metal molds are considered 
most practicable for thin gage or elastomeric materials 
Highest mold life will be realized with cast aluminum 
or other metal molds. 

Generally the first step in the manufacture of a mold 
is to cast a plaster mold pattern or make a wood 
The plaster used should be one exhibiting low expan- 
sion characteristics and high compressive strength. Rein 
forcement of corners with metal strips aid in strengt! 


se president and genera 
roducts Corp., Cleveland, O. 
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ine fe mold, and such reinforcement is desirable when 

the mold is to be used for short runs. While plaster 
is have been used for short sample runs, it is not 
idered feasible to plan on production quantities 
| these molds. 


Wood Molds 


Wood molds are generally made from mahogany 
because of its tight grain an resultant heat resistance. 
For fine detail, not practical in wood, brass inserts are 
employed in the pattern. After the wood die has been 
made, it can be given several coats of phenolic varnish 
to close the pores and minimize the tendency of the 
wood to distort or shrink. These dies may be used in 
moderate production runs. 

Wood molds and dies have been known to have 
fairly long service life with little deterioration. With 
proper treatment, a wood die can be expected to give 
several thousand pieces. The weakness of wood molds 
is that they tend to splinter and wear, particularly at 
corners and edges. 


Cast Phenolic Molds 


Cast phenolic molds are employed for durability 
and economy. However, selection of a plastic material, 
such as a phenolic, to merit consideration over metal 
for a mold should result in a significant advantage 
such as cost, convenience of construction, or some 
other factor (1).* Phenolic molds are cast over a wood 
or plaster pattern with temperature control tubes or 
coils laid in place during casting. Phenolic mold ma- 
terials require a curing period during which a combina- 
tion of room and moderate oven temperatures is usually 
used to set the mold. 

This type of mold is popular because of ease of 
making, low cost, durability, long life, and good dimen- 
sional stability. The equipment required for mold 
production can usually be found in most post-forming 
shops. Reinforcement of edges with steel or other metal 
will increase mold life. A particular advantage of this 
type of mold is that it may be repaired in the fabricator’s 
plant. 


Sprayed Metal Molds 


Sprayed metal molds reproduce grains and fine tex- 
ture in minute detail. The prototype or pattern is first 
coated with a suitable parting agent. Needles or 
pins then are inserted at suitable locations on the 
pattern to provide for vacuum holes in the finished 
mold. The metal is sprayed to a thickness of 46 inch or 
more. Temperature control tubes are laid in place, and 
a reinforcing backing such as epoxy or phenolic resin 
then is poured. This step is of major importance for 
mold strength and durability. These molds are suitable 
‘or long production runs and fast cycles. 


Cast Aluminum Molds 


Cast aluminum molds are widely used for large 


oduction items. Sand castings may be employed, 


although better results are obtained from molds which 
are pressure cast against plaster patterns. Resultant 
dimensional tolerances and the mold surface uniformity 
realized with pressure casting require less finishing 
operations than do other mold making methods. Tem- 
perature control coils for controlling the forming opera- 
tion may be cast in position. 


Mold Design 


When molds are being constructed, allowance must 
be made for shrinkage of the mold material, as well 
as for shrinkage or contraction of the formed sheet. 
The generous use of fillets strengthens the formed 
item. In forming heavy gage sheet, generous mold radii 
are required. 

Bridging is a condition in which material over a 
small area does not conform to the die surface, result- 
ing in a web of material stretching between two com- 
ponents. It is likely to occur when components are 
located too near each other. Care should be taken when 
constructing a male mold or die that the spacing between 
components of a multiple-component die be designed 
to minimize bridging, or that pushers be employed 
to isolate components. 

Number, size, and location of air evacuation holes 
also are of paramount importance. If the holes are 
too large, pimples or bumps may be produced on the 
surface of the formed item. Holes should be located 
at each low point of the die contour, as well as at any 
other points on the mold surface in order that the 
hot thermoplastic sheet may be drawn tightly against 
the mold surface. The size and number of holes will 
also govern the speed of draw. When the amount of 
air travelling over a certain portion of the sheet is 
excessive, chilling of the hot sheet may occur, thus 
preventing proper formation of the item. The speed 
of draw may be varied on parts of the mold, within 
reasonable limits, by variations in hole diameter and 
location, by pattern heating or cooling, and by other 
techniques. 

The removal of excess heat from the mold by circula- 
tion within the mold of a liquid at controlled tempera- 
ture permits high production rates. This is particularly 
desirable in long production runs where a time savings 
of even a few seconds on each cycle will make a notice- 
able difference in production totals. 

In general, mold temperatures run from 140-160 
F. Temperatures lower than this tend to chill the sheet 
so that it does not form properly. Since expensive 
sheet blanks are being used, it is good practice to heat 
the mold when starting a run to prevent rejection of 
the initially formed pieces because of chilled molds 


Forming Methods 


An additional advantage of sheet forming techniques 
not often considered is the versatility of methods and the 
variety of materials available. 

From the various sheet materials available certain 
outstanding characteristics can be obtained, depending 
upon the requirements of the end-product. Sheet ma- 
terials available and the prominent characteristic of each 
are as follows: 





























VACUUM LINE 


Fig. |. Diagrammatic view of drape forming. 


Styrenes—stiffness, gloss, and hardness. 

Modified styrenes—good high impact and low tempera- 
ture properties, chemical resistance, and stiffness. 

Acrylics—good outdoor aging, and good optical proper- 
ties. 

Polyethylene—flexibility coupled with low-temperature 
impact. 

Cellulosics—good hardness and gloss, and fair impact 
and weathering. 

Vinyls—good stiffness, and chemical resistance. 


Drape Forming 


Among the best known methods of post-forming is 
the drape forming technique illustrated in Figure 1. 
Deeper draws can be made by this method than with the 
vacuum draw, and wall thickness is more uniform. The 
drape method is preferred when forming preprinted or 
metallized sheets with the unfinished surface formed 
against the die, thus minimizing scratching or marring 
of the prepared surface. 

The sheet blank is clamped and heated over the male 
die. When the stock forming temperature has been 
reached, the sheet is draped over the male die, being 
stretched moderately. A vacuum is applied, and the 
sheet is drawn firmly against the mold surface. When the 
sheet has cooled sufficiently, the vacuum is released and 


Fig. 2. Housing for Standard duplicating machine is drape 
formed from Boltaron 7100 sheet. 
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the item removed. Removal is often eased, as with ther 
methods of forming, if air pressure is introduced th: ough 
the air exhaust holes, thus blowing the piece fri the 
die. Close tolerances and details can be maintained op 
the inner or mold surfaces of pieces formed by this 
method (see Figure 2). 


Vacuum Drawing 


Another common method of forming thermoplastic 
sheet is the vacuum draw. This process is relatively 
economical and easily accomplished. Female dies are em- 
ployed with air exhaust holes drilled through the mold 
The sheet to be formed is heated to the proper tem- 
perature, placed over the die cavity, and held by a frame 
The heated sheet is drawn against the mold surface by a 
vacuum and held until it is cool enough to retain its 
form. Then, the vacuum is released and the item re- 
moved from the mold. Details and tolerances can be best 
maintained on the outer or mold surface of the formed 
sheet. This method is shown in Figure 3 


Free Vacuum Forming 


A variation of the vacuum draw is the free vacuun 
forming technique. A vacuum box is required, but a mold 
is not. The heated sheet is clamped over the box and a 
vacuum applied. The sheet is drawn to a spherical section 
of relatively uniform surface strain. The vacuum is re- 
leased when the sheet has cooled sufficiently to hold the 
formed shape. 


Vacuum Snap-Back 


Vacuum snap-back is a modification of the free vac 
uum forming technique. This method of post-forming 
illustrated in Figure 4, involves comparatively low-cost 
equipment. The sheet is drawn, as with free vacuum 
forming, to a uniform surface-tension shape. At the 
same time, a mold or plug enters from the top and rests 
against the sheet. While the sheet is still hot, the vac 
uum is released and the hot sheet snaps against the mold 
or form. A secondary vacuum is sometimes applied t 
the plug to aid the hot sheet in conforming to depressions 
in the plug. Finished plugs or 
required. 


molds often are 


Plug and Ring Forming 


Plug and ring forming, Figure 5, involves a stretch 0 
drape action,-and permits deeper draws than with other 
types of post-forming. After the sheet is heated, it 1s 
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Fig. 3. Diagrammatic view of yacuum draw forming. 
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clamped over a frame. A plug is forced into the heated 
sheet, causing it to conform to the plug contours. At this 
point, some slippage of the sheet material between the 
clamp and the frame is allowed, thus permitting uni- 
formity in wall thickness. After the plug reaches the 
end of its travel, a vacuum sometimes is applied to draw 
the sheet against any depression in the plug surface. 
4 typical application is shown in Figure 6. 


Blow Molding 

Blow molding is a proceduce employed when heavy 
sheets are to be formed, or when undercuts are required. 
Figure 7 shows this type of forming. Since great form- 
ing pressures are involved, heavy presses and molds 
are required. The molds must have finished surfaces, 
because the sheets will pick up mold surface details. The 
pressure plate is lowered on the heated sheet to seal 
against air leakage. Pressure is applied to force the sheet 
against the mold surface. 


Free Blowing 

When no mold is employed in blow molding, the meth- 
od is known as free blowing. This is similar to free 
vacuum forming, except that air pressure is used in place 
of a vacuum. Spherical shapes are formed by this 
method. 


Blow and Plug Forming 


A variation of the foregoing technique is blow and 
plug forming (see Figure 8). This is accomplished by 
locking a blank in a clamp frame before heating it. The 
softened sheet is placed diagonally over the cavity and 
clamped in place. Air pressure is applied, blowing the 
blank into a spherical shape, at which point the mold 
or plug is introduced and the air pressure gradually re- 
duced. This permits extremely deep draws with relatively 
uniform wall section. 


Line Bending 


The simplest method of post-forming is known as line 
bending. The sheet is heated locally along a line and 
then bent over a form or jig. This method is employed 
for straight-line shapes with either sharp or broad bends, 
ind is illustrated in Figure 9. 
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Fig. 5. Diagrammatic view of plug and ring forming 




















Fig. 6. Gregstrom tote boxes made by plug and ring forming 
with vacuum assist. 
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Fig. 7. Diagrammatic view of blow molding method of forming. 








Fig. 8. Case for Navy test kit is made by blow and plug form- 
ing of Royalite sheet. 


Matched Mold Forming 

A method of forming which gives excellent definition 
and detail, as well as very uniform wall thickness, em- 
ploys matched molds. The particular disadvantage of 
this type of forming is high mold costs. Necessary equip- 
ment includes presses and steel molds capable of with- 
standing high pressures. The matched molds cost con- 
siderably more than those employed for other methods 
of forming. 


Sheet Heating 


Physical properties of formed items are affected by 
sheet forming temperature as well as by the depth of 
draw. Drawing at higher temperatures will promote 
good dimensional stability and low shrinkage (2). 

Sheet heating equipment is economical and consists of 
several types, the simplest of which is a strip heater. Re- 
fractors are often used with strip heaters and placed 
between the heater and the sheet. A refractor is a screen 
or grid used to uniformly distribute the heat over the 
entire area of the sheet. Infra-red lamps or panel heaters 
are used in a manner similar to strip heaters, and tend to 

















Fig. 9. Drawing of line bending method of sheet forming. 
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give a more even heat distribution than do strip h 
Several variations of infra-red lamp heaters now 
ing made which give excellent results. 

A heater which gives an extremely uniform distriby 
tion of heat over the entire sheet surface is one made 
of glass cloth interwoven in either a linear or grid 
pattern with nichrome wire. Because of its heating un 
formity, this heater often is used when forming sheets o} 
very thin gage. 

Temperatures of heating elements may run as high 
as 1,200° F. Temperatures and cycle time depend upo: 
several factors, one being the placement of the refracto; 
which generally is located 2-3 inches below the heating 
source. Actual placement of the refractor and the sheet 
to be heated is best determined by actual trial on plant 
production equipment. Care must be taken to avoid 
excessive heating of the sheet, or it may tear during 
forming. Once the set-up for heater, baffle, and stock 
has been determined, changes usually are not necessary 
in subsequent runs. 

In some cases, a baffle is employed to keep certai 
sections of the sheet cool. These baffles generally are 
wire or metal pieces used to prevent specified sections 
of the sheet from being heated as much as other sections 
In areas of extreme draw, that part of the sheet whict 
is cooler will not thin out excessively, so that a more 
uniform wall section is obtained. Spot or strip cooling 
may also be employed as the sheet is being formed 
This is generally done by applying a stream of air or 
other medium to the section which is to be cooled 

Differential heaters employ 
from each other in heating capacity. As a result, heaters 
can be constructed to vary the heat across a sheet as 
desired. This type of heating is effective in forming 
large items with a varying depth of draw, and aids 


elements which var\ 


maintaining a uniform wall section. 


Finishing 

The function of the fabricator is not finished wit! 
the construction of the mold and forming of the piece 
A major process, that of finishing the formed piece, the: 
becomes a prime key to successful operation. Trimming 
costs of post-formed items are important factors. | 
injection molded items, trimming generally can be hek 
to a minimum and usually is not considered of prima! 
importance. With formed thermoplastic sheet, howeve 
the trimming operation often becomes a major factor 
determining the profit margin. 

Trimming equipment such as steel rule dies an 
leather-type cutting dies, including three-dimensiona 
trimmers, are employed with sheet. High impact ma 
terials allow shearing action without cracking or breal 
ing, with resultant production speed-up. As trimming 
operations are of paramount importance to econ 
use of high impact sheet to allow rapid punching 
riveting without cracking, chipping, or breaking 
items is important. Other trimming equipment suc 
saws, cutters, and shapers may be employed. 

For materials difficult to trim or of extremely 
area, our “Thermotrim” method is employed 


usually consists of a forged die heated to a tempe! 


(Continued on pag 
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High-Quality Plastics Components 


for Guided Missile and 


Airborne Radar Systems* 


Uniform and reliable plastic parts can be made only with adequate 


raw material inspection, accurate process control, and proper part inspection. 


High-performance radar-equipped interceptor aircraft 
and guided missiles are needed by the military for use in 
tactical operations that continually grow more demand- 
ing. Each succeeding design must provide velocity and 
altitude capabilities that surpass those of preceding 
designs, and the problems of the designer become more 
complex with each more stringent requirement. 

Outstanding among the problems that arise in develop- 
ing these high-performance vehicles are those brought 
about by the scarcity of engineering materials of suit- 
able properties for the aerodynamic heating, aerody- 
namic loading, accelerations, and vibrations that will be 
encountered. It is also significant that these vehicles will 
de required to operate in a wide range of climatic condi- 
lions. Design objectives that already exist for missile and 
radar systems require materials having characteristics 
that surpass those of materials currently available. 
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Some evaluation of materials and components under 
accelerated environmental conditions, especially tem 
perature extremes, can be made in the laboratory. This 
task has become more difficult lately because more com 
plex and accurate test equipment and more rigorous test 
procedures are required to simulate the wider range of 
conditions that must be met. The environmental test 
procedures currently in use have been patterned gen- 
erally after those described in military specifications 
MIL-E-5272 and MIL-E-9400. 


Design Considerations 


Plastics materials with their high strength-to-weight 





ratios and excellent electrical characteristics appear to be 
well adapted to the airborne electronic field. Plastics 
are a necessary choice for use in some components, such 
as radomes; however, for use in many other components 
in this field, they must compete with metals, glass, 
ceramics, and other materials. 

For most current plastics applications, the plastics 
engineer is limited to materials that are commercially 
available, and must develop methods for processing 
these materials into high-quality components. Unlike 
the majority of other materials for engineering use, 
plastics must undery,o a radical conversion in the fabri- 
cation process. Because of the rapidity of the initial 
reaction, the conversion appears to be made by purely 
physical means at elevated temperatures. In reality, how- 
ever, a complex system of chemical and physical changes 
takes place throughout the molding cycle, which may 
last for an extended cure time. 

Parts of identical shape and made from the same raw 
material may range from excellent to worthless (see 
Figure 1), depending on the care and precision used 
in the conversion or fabrication stage. Thus, the physical 
characteristics of a plastics material as determined from 
standard test specimens are of only limited help in pre- 
dicting the qualities of a finished component. Plastics are 
not, per se, a panacea for the problems of the radar and 
missile builder. It is by governing and controlling this 
complex system of molding variables that high-quality 
plastics parts can be made. 

Reliability, as demonstrated by consistent, successful 
performance under the most stringent operating condi- 
tions, is probably the most universally desired character- 


INTERNAL CRACKING AND CASE 
HARDENING DUE TO EXCESSIVE 
CURE TEMPERATURE 
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istic in any component, and its attainment is a primary 
problem. For plastics parts, the most important ingredi. 
ents of reliability are uniformity of material and repro 
ducibility of process. A successful process, therefore 
must incorporate parameters that are accurately cop. 
trolled within a range sufficiently narrow to produce q 
part having the required quality, yet are still realistic 
enough to permit satisfactory duplication in large-scale 
production. 

Another striking problem with which the plastics engi. 
neer must cope when designing parts for use in airborne 
electronic systems is the extreme limitations imposed by 
weight, space, and shape requirements. Often, so much 
circuitry and hardware have to be packed into a limited 
space that the shapes of internal components must be 
small and irregular. The configurations of exterior plastic 
parts such as radomes, stabilizers, or missile wings are 
limited by aerodynamic and electrical considerations 
(see Figure 2). Because of this, the problem of the 
plastics engineer is often not the design of the best plastic 
component, but the means of fabricating the best com 
ponent in a particular shape and within a strict weigh 
limitation. Actually, the opportunity to design compo 
nents ideally suited to plastics techniques rarely occurs 

Consistency in the electrical and physical properties 
of the parts at elevated temperatures is also often ; 
requirement. Radar systems are generally designed 
operate under ambient temperatures that range from 

-70 to + 180° F. The temperatures of some interna 
components may, in operation, rise to as high as 400° F 
External components are subjected to aerodynamic heat 
ing, an ever-present problem in missiles that will becom: 
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Fig. |. Cross-sections of plastic missile wings showing effect of processing conditions on internal structure. 
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nore vf a problem in aircraft radome development as 
the speed of radar-equipped aircraft increases. 

it is the purpose of this paper to survey the general 
applications of plastics materials in missile and airborne 
-adar systems, and to discuss the manner in which prob- 
iems were resolved by the careful selection of available 
materials and their conversion, by means of accurately 
controlled processes, into components that have the 
required high performance characteristics. 


Plastics in Airborne Electronic Components 


Plastics materials are commonly used as insulation for 
internal wiring. Sleeving, braiding, and tying materials 
usually consist of easily-extruded and film-formed ther- 
moplastics, such as nylon, polyethylene, and various 
vinyl materials. These materials have been standardized 
by ‘government specifications so that it usually is not 
difficult to obtain suitable conductor insulators. How- 
ever, difficulties are occasionally encountered due to the 
effects of elevated temperatures in operation, and the 
near-vacuum conditions that exist at high altitudes. 
Because of this, the trend has been away from the more 
flexible, highly plasticized materials and toward pure 
resin formulations. Recently, Kel-F, Teflon, and silicone 
rubber coatings have been used a great deal, particularly 
in high-temperature applications. 

The practice of potting or embedding delicate elec- 
tronic assemblies in plastic materials has come into use 
as a technique for protecting them from deterioration 
due to humidity, vibration, and shock (see Figure 3). 
These potting materials range from highly-filled dense 
materials to light organic foams. Their characteristics 
range from very rigid and brittle to flexible and soft. 
The basic plastic materials currently being used in pro- 
duction are the polyesters, acrylics, epoxies, and silicone 
rubbers. Isocyanates, alkyds, and silicones are used in 
foam embedments. Very many variations in resin, 
copolymers, fillers, and processing techniques are being 
employed, but one universal factor is evident—that pre- 
cise control of mixtures and techniques is necessary 
to the successful production of uniform potted or em- 
bedded components. 

A large percentage of the plastics materials used in 
missile and radar systems is in the form of laminated 
sheet and rod stock. Paper-based phenolic materials 
(such as types PBE and PBE-P under MIL-P-3115) have 
been used traditionally in the fabrication of terminal 
boards and other electrical parts. However, electrical 
requirements have become more exacting and production 
quantities have so increased that, for reasons of econ- 
omy, parts machined from these basic paper-based 
materials are being replaced by parts molded from a 
host of special-purpose materials. Laminates of epoxy, 
melamine, diallyl phthalate, and polyester resins com- 
bined with reinforcing fibers of glass, nylon, Orlon, 
Dacron, and other fibrous materials are being used. 
Che diallyl phthalate and epoxy laminates with organic 
fiber reinforcement are particularly promising because 
they are readily machined and retain high d-c resistivity 
under the most severe humidity cycling. 

The application of injection molding to missile and 
radar parts has been limited to a few materials such as 
nylon, Kel-F, and, in a few cases, the acrylics and poly- 
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Fig. 2. Typical plastic missile and radar parts. 


styrenes. Most of the thermoplastics have not been used 
for this purpose because of their low heat-distortion 
points and the difficulty of maintaining close tolerances 
in these high-shrinkage materials. Injection-molded parts 
are used in mechanical applications such as gears, 
bearings, and special fastenings. Clear acrylic materials 
are molded into transparent covers for small radar com 
ponents. Specially-formulated thermoplastic materials 
have been developed to provide specific electrical qual- 
ities, such as low loss and high dielectric constant. 
Kel-F and Teflon, although the latter cannot be molded 
by conventional means, are widely used in radar appli- 
cations due to their high-temperature stability and low 
loss characteristics. 

Thermosetting materials are transfer and compression 
molded into a wide variety of parts, such as connectors, 
terminal boards, switches, rotors, and housings. Materials 
containing cellulosic fillers, while widely used in indus 
try, are unsatisfactory for radar and missile use because 
of susceptibility to fungus attack. The present trend in 
missile applications is toward the use of synthetic fiber- 
filled materials for severe electrical requirements, and of 
glass fiber-filled materials when strength is the govern- 
ing requirement. Table 1 gives some significant physical 
properties of these materials and summarizes their cur- 
rent applications in radar and missile work. 

In primary structures and in almost all cases where 
high strength and rigidity are essential, glass cloth-rein- 
forced laminates have been used. In radar parts, where 
heat resistance is not a major concern, polyester resin 


Fig. 3. Open potting mold with Teflon lining, and (center) potted 
resistor assembly. 





Table |. 


Properties, Advantages, and Uses of 


OE EO EN EN 


Thermosetting Molding Materials in Guided Missiles and Airborne Radar 


DC Resistivity, 


Megohms, 


Flexural 
Modulus, 
Psi. « 108 


Flexural 
Strength 
Psi. 


Humidity 
Cycling* 


Orlon fiber-filled 900,000 


diallyl phthalate 


11,775 0.77 


Asbesto-filled 
dially!l phthalate 


Mineral-filled 
phenolic 


Glass fiber-filled 
alkyd 


Glass fiber-filled 
phenolic 


Glass fiber-filled 
diallyl phthalate 


Glass fiber-filled 
polyester 


Flock-filled 


phenolic 


Wood flour-filled 
phenolic 


Mineral-filled 
melamine 


Nylon flock-filled 
phenolic 


glass laminates have performed well, and large housings 
for cathode ray tubes, radar antenna reflectors, and 
radomes are typical applications of this versatile material. 
Fabrication techniques vary from wet hand lay-up on 
temporary tooling to fabrication in 
matched metal molds. 

The heat-resistance requirements for plastics parts 
externally mounted on missiles are so severe that prac- 
tically all the commonly-used laminating materials have 
been found wanting. Certain high-temperature phenolic 
resins laminated with glass cloth provide an acceptable 
combination of high strength and rigidity at tempera- 
tures up to 500° F. Figure 4 shows the effect of tem- 


press-mounted 


240 
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Impact 
Strength, 
Izod, 
Ft. Lbs./Inch 
Notch Advantages 


1.0 Excellent electrical 
properties even after 
soldering of molded- 
in inserts. Good arc 
resistance. Fungus- 
resistant. 


Low cost. 


Fast curing, 
strength. 


high 


Proper _post-curing 
gives high strength 
at temperatures up 


to 500° F. 


Fairly high strength; 
good electrical prop- 
erties. 


High strength. 


For comparison pur- 
poses only. Not used 
due to fungus attack. 


For comparison pur- 
poses only. Not used 
due to fungus attack. 


0.30-0.4] Excellent arc resist- 
ance; good electri- 


cal properties. 


Fungus and shock- 
resistant. Good elec- 
trical properties. 


Uses 


boards 
switches, rotors, crit 
ical electrical parts 


Terminal 


General-purpose 
electrical 
Connectors, 


materia 
inserts 


General-purpose 
electrical material. 
Terminal boards, etc. 


Less rigorous elec 
trical applications. 
Structural applica- 
tions. 


Structural 
tions. 


applica- 


Combined electrica! 
and mechanical ap- 
plications. 


Structural 
tions. 


applica 


Standard medium 
strength material. 


Standard low- 
strength phenolic. 
Subject to 
attack. 


fungus 


Switch parts. High- 
voltage applications 


Combined mechani- 
cal-electrical appli- 
cations. 


perature on the flexural strength of various glass-rei' 
forced laminating materials. The values presented are 
considered typical for carefully made flat laminates, ané 
samples taken from shaped structures usually have 
lower values. In production, shaped structures made 
from temperature-resistant phenolics can reasonably be 
expected to have values of not less than 35,000 ps 





flexural strength and 2.5x10® psi. modulus of elasticit) 
in flexure at 500° F. To realize these values, howeve! 
hardened steel tooling, molding pressures of 400-2 
psi., and careful material and process control 
necessary. 

Parts currently being made from temperature-resi 
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phenolic laminates include wings, radomes, stabilizer 
kins, and structural panels. As the speed and flight 
juration of missiles increases, laminating materials will 
be needed that retain their strength and dimensional 
ntegrity at temperatures considerably greater than 500° 
F. At present, only the silicones maintain their integrity 
ys laminates when exposed to temperatures as high as 
000° F. for lengthy periods. 


Specific Applications of Materials 

The following examples have been selected as typical, 
ind emphasize the effect of processing conditions on the 
properties of the finished part. 


Transfer-Molded Radar Clamp 


This part was formerly machined from a solid block 
of phenolic paper-base laminate, a process which in- 
volved 25 separate machining operations. The clamp, 
which serves as both a mounting bracket and an elec- 
trical insulator, contains four threaded holes and two 
small holes having exceptionally large length-to-diameter 


ratios 


Table 2. Breaking Loads of Radar Clamps Made from 
Various Plastic Materials 


Average Breaking 
Load, Lbs.* 


Part machined from paper-base phenolic 
laminate (type PBE of MIL-P-3115) 900 


General-purpose wood flour-filled phenolic 
molding material 400 


Orlon-filled diallyl phthalate molding material 405 


Hock-filled phenolic (type CFI-20 of MIL- 
P.14) 600 


Glass fiber-filled alkyd molding material 


Nylon fiber-filled phenolic molding material 690 


e test method used, the part $ mourted as 4 amp an 


mpression at the ration of the ymp-tiahtening screw 


lt was necessary that a molding material be selected 
that would give the part adequate toughness and some 
flexibility. Sample clamps were made from several 
different molding materials and tested for breaking 
loads, with the results listed in Table 2. Normally, parts 
made from a glass-filled material can be expected to be 
stronger than those made from other plastics materials; 
in this case, however, a thin section in the part did not 
permit the long glass fibers to orient properly. While 
none of the molded sample clamps were as strong as 
(Ne original machined laminate, the nylon-filled phenolic 
parts were the strongest of those molded and had ade- 
quate strength for use in this part. 

lhe conversion was made from a machining to a 
molding process (see Figure 5), and the mold was de- 
signed for use with the nylon-fiber-filled phenolic ma- 
terial. All holes and threads are now molded in, and the 
only machining operations required are those for the 
removal of flash and the milling of one slot. Also, since 
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Fig. 4. Effect of temperature on flexural strengths of various 
plastic laminates. 
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Fig. 5. Molded radar clamp: (right to left) preforms; molded 
part with inserts; bottom and top views after removal of inserts: 
and finished part. 
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Fig. 6. Effect of molding temperature on breaking load of nylon- 
filled phenolic relay clamp. 





Fig. 7. Compression molded terminal board of mineral-filled 
phenolic. Sectioned part reveals slight porosity. 
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Fig. 8. Effects of process conditions on d-c resistivity of plastic 
terminal board. 
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Fig. 9. Effects of cure time and mold temperature on ultimate 
breaking load of terminal board. 
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the material of the molded part is fungus-inert, the 
fungus resisting lacquer treatment formerly applied 
the machined parts can now be eliminated. 

Molding of the parts under various conditions, each 
of which was carefully controlled, revealed that the 
strength of the nylon-phenolic part was reduced }y 
high cure temperatures (see Figure 6). It was also found 
that extended cure times affected the strength of the 
clamp. Optimum curing conditions (285° F. for six 
minutes) were specified for the fabrication of large 
quantities of the parts, and assured uniformly strong 
clamps at approximately one-fourth the cost of the 
machined parts. 


Compression-Molded Terminal Board 


This part, shown in Figure 7, is typical of innumera 
ble electrical parts used in airborne radar systems. It 
formerly was machined from paper-base laminates with 
inserted terminals. Conversion was made to a com 
pression molding using standard mineral-filled phenolic 
material (MIL-P-14, Type MFE). 

From previous experience, this material was consid 
ered adequate, but the first molded parts did not retair 
sufficient d-c resistivity after exposure to humidity 
Therefore, an investigation was undertaken to deter 
mine the effect of molding conditions on the electrica 
and physical properties of the terminal boards. It was 
determined that the d-c resistivity of the part, both be 
fore and after humidity cycling (MIL-E-5272, procedure 
1), was considerably increased by drying the material a 
temperatures of 140-160° F. before molding (see Figure 
8). 

The range of cure temperatures and cure times that 
should be used to obtain optimum electrical character- 
istics also was determined. It was found that conditions 
which increased the d-c resistivity of the part also in 
creased the ultimate breaking load in flexure, and Fig 
ure 9 shows the effect of cure temperature and cure time 
on the strength of the terminal boards. The poor elec 
trical qualities that were found in the first molded parts 
were eliminated from later parts by specifying that the 
material be pre-dried, and that a sufficiently long cur 
within the optimum temperature range be used. 


Injection-Molded Core Lock 


An insert core lock is another example of conversion 
from a machining to a molding process. The function of 
this part is to lock tiny cores in exact position in wire 
wound coils. An exact thread was required over the ful 
length of the part, and close tolerances were require: 
on other dimensions. 

Attempts were made to machine these parts on auto 
matic screw machines, using a variety of plastic mate 
rials. It was very difficult to machine the parts to thi 
required dimensions, and the rejection rate was ex 
tremely high. An injection mold was developed that 
corporated an automatic unscrewing mechanism to forn 
the fully threaded cavity and to eject the parts. he 
injection-molded parts were within print tolerances an 
rejection rates were very low 
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Injec on-Molded Lens Assembly 


The antenna lens assembly shown in Figure 10 con- 
sists of a group of injection-molded lens-shaped parts 
which are made of a specially formulated thermoplastic 
material and fabricated to close tolerances. A high di- 
electric constant was obtained in the material by the 
dispersion of finely-divided titanium dioxide pigment 
(up to 68% by weight) in a commercial polystyrene 
material. No major difficulties were encountered in 
fabricating the parts, but localized burning and charring 
sometimes occurred in service. 

x-rays of finished parts indicated that aggregations of 
titanium dioxide particles occasionally occurred which 
were large enough to cause overheating during the pas- 
sage of high-frequency energy. The titanium dioxide was 
dispersed in the styrene by grinding the two materials to- 
gether and then extruding the mixture in a conventional 
extruder. This procedure, although repeated several 
times, did not properly disperse the pigment. Investiga- 
tions were made of other methods of mixing, and a single 
milling operation on a two-roll mill was found satisfac- 
tory. The cost of the material was reduced by use of this 
milling process, and all parts made from this material 
were satisfactory. 


Low-Pressure Laminated Part 


The antenna reflector illustrated in Figure 11 has a 
parabolic contour and is more than 20 inches in diam- 
eter. The dimensional, physical, and electrical require- 
ments for this part are severe, The concave surface of 
the reflector must conform to the true parabolic surface 
of revolution within + 0.010 inch. In operation, the 
part is subjected to abrupt changes in humidity and tem- 
perature, during which the contour must at no time 
deviate more than 0.015 inch total from its original 
shape. The part must also be rigid and must retain its 
essential shape under severe vibration. 

The part incorporates a metallic inner layer that 
acts as a radar reflector. The metallic layer must be 
continuous and its resistance must not fall below a given 
value. All these requirements must be met by a part that 
is maintained within critical weight limitations. The 
parts are layed-up from three layers of glass cloth with 
liquid polyester resin after one layer of glass cloth has 
been metallic-coated. Molding is accomplished in heated 
matched metal tooling. 

The reflectors, as first made, were acceptable except 
for a tendency to warp after exposure to humidity. An 
investigation of the process and testing of parts revealed 
that acceptable reflectors could be made by using an 
extended cure in the mold. The investigation also dis- 
closed the extreme care that was necessary in all phases 
of the process, including preparation of the material, 
lay-up, cure cycle, and post-molding handling. All this 
information was compiled in a process specification. In 
the subsequent production of these parts, the reject 
rate has been extremely low. 


High-Pressure Molded Laminates 

\ stabilizer glove is subjected in operation to rapid 
aerodynamic heating to temperatures as high as 500° F. 
The part must withstand flutter and severe loads in 
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Fig. 10. Antenna lens assembly made from titanium dioxide 
loaded styrene parts. 


Fig. I1. Antenna reflector made from glass cloth-reinforced 


polyester resin. 


Fig. 12. Stabilizer glove mold showing lay-up preform in position 
for molding. 





Table 3. 


Cure Conditions 
Temp., ° F. Time, Min. 


Orlon-filled 310 9 
diallyl phthalate 


310 
310 
310 
310 


Flock-filled phe- 
nolic, type CFI-5 


Glass fiber-filled 
alkyd 


Mineral-filled phe- 
nolic, type MFE 


Dimensional Behavior of Molding Materials Under Various Molding Conditions 


Outside Diameter 


Maximum Variation 
Calculated 
Shrinkage, In./In 


Average, 
Inches 


From Average, 
Inches 


$.2 126 +-0.0007 


—0.0004 


0.0083 


5.2172 -+0.0005 


—0.0007 


0.0074 


5.2193 -+-0.0006 


—0.0005 


0.0070 


5.2214 -+-0.0006 


—0.0007 


0.0066 


5.2218 +-0.0002 


—0.0005 


0.0065 


5.2221 +-0.0005 


—0.0006 


0.0065 


5.2266 40.001! 


—0.001 1 


0.0056 


5.2291 +-0.0006 


—0.0006 


0.005 | 


5.2306 -+-0.0007 


—0.0005 


0.0048 


5.2429 +-0.0019 


—0.0014 


0.0025 


5.2427 -+-0.0025 


—0.0017 


0.0025 


5.2446 -+-0.0034 


—0.0039 


0.0022 


5.2388 +0.0002 


—0.0003 


0.0033 


5.2392 +-0.0002 


—0.0010 


0.0032 


5.2399 -+-0.000! 


—0.0005 


0.003) 


flight at supersonic speeds; must have an aerodynamically 
clean surface; and the thickness throughout must be held 
to 0.040 + 0.003 inch. Some of these parts incorporate 
a metallic insert. To decrease moisture absorption and, 
thus, reduce the probability of delamination under rapid 
heating, an essentially void-free laminate is required. 
The material selected was the high-temperature phe- 
nolic for which a curve has been given in Figure 4. 
The pre-impregnated glass cloth used in the manufacture 
of these parts is controlled by the impregnator to have 
a narrow range of resin content, volatile content, and 
greenness (degree of resin advancement, or cure). The 
cloth is cut into plies and stacked in a preform. The 
metallic edge attachment is put in place, and the pre- 
form is warmed and bent into shape for insertion in the 
mold. The finished preform may be oven dried at 140- 
160° F. just prior to molding, if this is necessary to 
eliminate volatiles and to advance the resin so that it 
has the correct viscosity in the molding operation. 
When ready for molding, the preform is centered on 
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the punch of a hardened steel mold (see Figure |2) 
The hot mold (300- + 50 F.) is closed rapidly unt 
the upper cavity just contacts the preform without exert- 
ing pressure. This distance is maintained for a precis¢ 
number of seconds (usually between 15 and 25 seconds) 
to permit the escape of volatile materials and to preheat 
the resin to the proper consistency for flow in the mold 
[he mold is then closed to fixed lands under pressure 
(2,000 psi. based on projected area). In the final closing 
of the mold, pinch-offs in the punch and cavity restrict 
the flow of resin and allow high pressure to be exerted 
on the lay-up. A small percentage of resin (5-10% 
weight) is eliminated from the molding during 
molding operation. After curing in the mold for ' 
comparatively short time of 8-12 minutes, the molde 
part is removed from the punch. 

The molded parts are post-cured in a circulating-«!! 
oven in which the temperature is slowly raised to «p- 
proximately 400° F. over a period of several hours 
Then, the parts are trimmed, inspected, and bonded 
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o the stabilizer frame. This process produces uniform 
parts meeting very rigorous requirements. 


Load Bearing Panels 


[he high-temperature phenolic-glass laminates previ- 
ously described have such excellent physical character- 
istics at elevated temperature that they are frequently 
ysed as load-bearing panels in stressed-skin constructions. 
Since the panels are flat, they can be blanked within 
very fine tolerances from 0.030-0.100 inch thick pre- 
molded laminates. 

Panels of this type can be produced within tolerances 
of + 0.002 inch over dimensions of several inches. 
Conventional flat-ground punches and dies mounted in 
standard metal-stamping presses are used. Positive-acting 
stripper plates are mounted on both punch and die, and 
the stripper plates are faced with die rubber. These 
precautions prevent delamination at the cut edge or 
damage to the laminate by impact. 


Maintenance of High Quality 


One striking illustration of the effect of variable 
processing conditions on the characteristics of a part 
made from a uniform material is that of shrinkage char- 
acteristics. Molding shrinkage is defined as the difference 
between mold dimension at room temperature and the 
corresponding dimension in the molded part, expressed 
in inches per inch of dimension. The shrinkage factor 
for any given thermosetting material usually is ex- 
pressed as a range, and dimensional tolerances for 
molded parts usually are less precise than those for ma- 
chinings. However, shrinkage can be kept within very 
narrow limits if proper processing control is applied. 

In Table 3 are given data derived from a series of con- 
trolled compression moldings. The specimens were discs 
5-4e inches in diameter by %-inch thick that were 
molded at a pressure of approximately 4,000 psi. Varia- 
tion in cure time and cure temperature resulted in notice- 
able variations in diameter. Under controlled conditions, 
the maximum variation in the 5-%¢-inch diameter within 
any group of discs was very small, in no case exceeding 
+0.0025 inch. Tests made on other parts from different 
batches of material indicate that such tolerances 
realistic, but the control required is expensive. 

he high pressures, precise hardened-steel tooling, and 
short cure times described for the compression molding 
of the stabilizer glove illustrate a technique which has not 
yet been widely adopted for the production of reinforced 
laminate structures. The primary advantage of the high- 
pressure technique is the uniform high quality obtained. 


are 


Conclusions 


At the present time, high-quality plastics materials that 
can meet the requirements of missile and airborne radar 
systems are available. However, the required methods of 
raw material inspection, accurate process control, and 
part inspection have not been developed generally to an 
extent sufficient to assure uniform and reliable compo- 
nents. A wider application of methods similar to those 
described above could significantly advance the uniform- 
ity and reliability of plastics parts. 

New materials will be developed to meet the even more 


rigorous requirements foreseen for future systems partic- 
ularly with respect to very high temperatures. To meet 
the competition other materials will offer, techniques of 
close inspection and accurate process control will have 
to be applied to the fabrication of high-quality plastics 
components. If this is done, plastics can fulfill their in- 
herent promise of adaptability to these applications. 
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Forming of Rigid Thermoplastic Sheet 
(Continued from page 236) 


350-400° F. that with low steady pressure is slowly 
pushed through the part to be trimmed. 

The need for automation in trimming operations is 
very apparent. A step in this direction is the use of 
forming equipment employing steel rule-type dies as an 
integral part of the equipment. During the forming 
operation, the scrap is trimmed after the air seal is 
effected. Upon completion of the cycle, the formed and 
trimmed piece is removed from the mold. 

Sheet scrap and trimmings can be a bulky problem 
unless ground and stored in containers. Granulators o1 
grinders are moderately priced and worthwhile adjuncts 
to any fabrication shop. Thermoplastic sheet materials 
often may be reused in the processing of new sheet 
Thus, requirements for storage and processing of scrap 
necessitate that the scrap be kept clean for reprocessing 

To the overall versatility of sheet fabrication, should 
be added the advantages of distortion printing, painting, 
vacuum metallizing, lithographing, stamping. 

Plastic sheet preprinted in distortion requires a mini 
mum of finishing on the formed and decorated piece. 
The first step is to paint a formed item and then reheat 
the piece so that it returns to a flat sheet. Keyline 
drawings also are employed to obtain fidelity of register. 
From the master, a silk screen or stencil is made. In 
large production runs, art work is prepared and photo- 
graphed from which litho plates are made. Sheets are 
then printed or painted as a distorted image, and formed 
when the paint is dry. When the item is formed, the 
painted sections are in proportion and perspective 


Conclusions 


In the final analysis, the most significant features of 
post-forming thermoplastic sheet are that sheet in 
styling change is an important advantage; that sheet 
forming is unusually versatile; that the finishing opera- 
tions are critical with respect to profit margins; and that 
other processing techniques before or after forming in 
crease the economic advantages of these processes 
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Vinyl Foams Made by 


Atmospheric-Pressure Method 


After several years of exhaustive experimental work, 
Foam King, Inc., New York, N. Y., has successfully 
developed methods for making both “Open Air Cell” 
structure (inter-connecting cells) and “Closell” structure 
(unicellular) foams of polyvinyl chloride at atmospheric 
pressure. Open Air Cell foams can be made in densities 
ranging from 5-45 pounds per cubic foot by use of a 
variety of formulations developed by Foam King. These 
foams are made chemically, without the use of pres- 
surized molds or high temperatures. The formulations, 
which can be made to cover practically any desired 
specifications, are blown and cured atmospherically to 
give desired foam cell sizes ranging from superfine to 
extremely large. 

Closell foam can be produced in densities up to 45 
pounds per cubic foot, in heights up to four inches, and 
in unlimited widths. The foam can be made as a contin- 
uous sheeting or in molds, open or closed, all without 
added pressure. The finished product has high tensile 
and tear strengths, unusual uniformity of cell structure, 
and is claimed to be lower in cost than other unicellular 
foams because of the simplicity of the manufacturing 
process developed by the company. 

There are two major methods used conventionally for 
making vinyl foam with inter-connecting cells. One is the 
mechanical method, such as the Elastomer and Dennis 
processes, while the other is the chemical method. such 
as the Foam King process. In the mechanical method, 
an inert gas, such as carbon dioxide, is whipped into a 
plastisol while under pressure of approximately 100 psi. 
and up, and while the plastisol is being agitated and 
held under controlled refrigerated temperatures. The 
mixture is then sprayed through a nozzle as a snowy 
foam which can be subjected to fusing temperatures. The 
foam made by this method must be used almost im- 
mediately, else the gas will escape and cause the foam 
to collapse. 
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There are two general methods using chemical blow 
ing agents to make vinyl foam with inter-connecting cells 
at atmospheric pressures. One method uses a blowing 
agent, such as Celogen, which does not decompose ap 
preciably until fusion of the vinyl is fairly well advanced 
In this process, decomposition of the blowing agen: 
causes the bubbling or foaming of the molten vinyl com 
position. This method is used only where thin layers o 
high-density sponge are needed. 

The other chemical blowing method is the Foan 
King process which utilizes a prepared plastisol contain 
ing a chemical blowing agent such as Du Pont’s BI 
353. This plastisol is subjected to temperatures in the 
vicinity of 212° F. (below the plastisol gelation point) 
so that the blowing agent decomposes at a moderatel) 
rapid rate to form small gas pockets which cause the 
mass to be foamed. The foam is then subjected to fusior 
temperatures of approximately 350° F. 


Typical vinyl foam products made by Foam King process 


PLASTICS TECHNOLOGY! 





low- 
Cells 
wing 
: ap 
iced 
gent 
20m 


rs OF 


oam 
tain- 
BL- 
| the 
int), 
ately 
» the 


ISiOT 


View of Foam King plant showing foam blowing-fusing ovens. 


With this method, the time generally required for the 
blowing stage is from 20-60 minutes, and fluxing or 
fusion generally requires 20-60 minutes, depending on 
foam thickness, cell size, density, and formulation. By 
using dielectric heating, this time can be reduced to 
minutes. Dielectric heating is needed for foam sections of 
two inches or more in thickness. 

Foams made by the Foam King process are said to 
be completely free from blow holes. The process does 
not require pressurized tanks and/or refrigeration; foam 
density and cell size can be predetermined; and the 
extent of rise, whether in an open or closed mold, can 
be predicted. Molded products or slabs made with the 
process can be stored in either unfluxed or fused form 
for long periods of time at room, freezing, or elevated 
temperatures (up to 250° F.) without any visible 
change. In addition, the unfused mass can take an un- 
isual amount of abuse without collapsing. 

The manufacture of unicellular foams generally takes 
place in pressurized molds (using pressures from 
2-10,000 psi.) for periods of 15 minutes or more in 
der to decompose the blowing agent and fuse the mass. 
[he molds are cooled and the foamed mass emerges 
nto hot water or a heated chamber to complete the ex- 
pansion by softening the mass so that entrapped gas can 
expand the foam to its fullest capacity. With this process, 
foam density ranges of 2'2 pounds per cubic foot and 
up can be obtained. 

The Foam King process for making unicellular foam 
does not use pressurized molds or presses, but permits 
the production of this type of foam at atmospheric pres- 
sures On a continuous sheeting bases in unlimited widths 
and in heights up to four inches. Densities up to 45 
pounds per cubic foot can be obtained in a range of 
cell sizes. The finished foam is said to have much higher 
tensile and tear strengths, better compression quali- 
ies, complete uniformity of cell structure, and low water 
absorption. In addition, the simplicity of the process 
reduces the capital investment for equipment, the man- 
ufacturing space required, and the cost of the end-prod- 
uct. Semi-rigid, rigid, and flexible unicellular foams 
made by the Foam King process also have the unique 
quality of being non-shrinkable, since they are fully ex- 
panded before fusion takes place. 

Chemical blowing of vinyl foam has been retarded by 
Wo handicaps; non-uniformity of resins from batch to 
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batch, and the length of time required for decomposition 
of the blowing agent. The Foam King process overcomes 
these handicaps by doctoring the resin batches to achieve 
uniformity, and the discovery of two new types of resins 
(under patent applications) which are designed specifi- 
cally for foaming. In addition, the process includes a 
method for completing the foaming action (in heights up 
to four inches) in 10% of the time formerly required. 
Foams recently developed by the company include both 
inter-connecting and unicellular types in rigidities ap- 
proaching that of stone. 

Foam King, Inc., recently moved to new facilities 
which include a complete factory set-up for making 
end-products, principally to keep abreast of changes or 
improvements in the manufacturing techniques for 
foams, as well as to meet demands for its own products. 
Here, too, the company will manufacture the basic plas- 
tisol to meet its own needs, as well as the needs of its 
licensees. In addition, the facilities will be used to in- 
struct licensees and demonstrate the processes to pros- 
pective licensees. 

The company is offering its processes on a license 
basis to other firms throughout the world. Licenses are 
available for use of the Foam King plastisol and manu- 
facturing processes in making end-products; the manu- 
facture of the basic plastisol; and a combination of both 
methods. 
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Partially-assembled reinforced plastic dome-shelter. (left) Com 
pleted dome stands four stories high and measures 55 feet in 
diameter. (right) 


Plastic Geodesic Sphere 


A four-story high, 55-foot diameter sphere made up 
of 363 reinforced plastic parts was recently completed 
by Lunn Laminates, Inc., Huntington Station, N. Y. 
Identified as a “Geodesic structure” by its inventor Dr 
Buckminster Fuller, Geodesics, Inc., Cambridge, Mass.., 
the clearspan three-quarter sphere was designed to serve 
essentially as a military shelter. 

Reportedly the world’s largest rigid plastic structure 
to date, the sphere’s parts are designed in circles and 
polygons for structural strength. The durability of fibrous 
glass-reinforced polyester laminates, plus neoprene gas- 
keting throughout, makes the shelter impervious to ex- 
treme changes in temperature, and enables it to withstand 
wind velocities up to 200 mph. The six-ton plastic 
structure weighs considerably less than conventional 
domes. Assembly was accomplished by a crew of eight 
men in a total of 288 hours. 
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Discuss Designing in Plastics 


“Designing in Plastics” was the theme 
of the January 27 dinner meeting of the 
New York Chapter, Industrial Designers’ 
Institute. Approximately 75 members and 
guests attended the meeting, which was 
held at the Fifth Avenue Hotel in New 
York City. 

Monte L. Levin, Monte L. Levin Indus- 
trial Design, Inc., discussed “The Influence 
of Plastics on Product Design,” pointing 
out some of the earlier design applications 
of plastics, as well as the more recent 
usages. A portable phonograph in high- 
impact styrene was shown to illustrate the 
compactness, posstble color combinations, 
and economy of plastic materials. Another 
example was an air-conditioner housing, 
which was light in weight and could be 
molded in one piece. Plastics open an en- 
tirely new field to the designer, according 
to Mr. Levin, and the applications are 
virtually limitless. 

“Designing with Transparent Plastics” 
was covered by A. M. Blumenfeld, Rohm 
& Haas Co., with emphasis on basic design 
considerations and principles of light re- 
fraction. Numerous parts were on display. 
demonstrating proper and improper use 
of flat planes, changes in external surface 
form, dial markings, decoration in shallow 
relief, paint stops between adjacent color 
areas, and concealment of attachment de- 
vices. Acrylics were the materials under 
consideration, and the unusual effects ob- 
tainable through vacuum metalizing and 
internally reflecting facets were discussed. 





Discuss Plastics Instruments 


The February 13 dinner meeting of the 
SPE Cleveland-Akron Section, held at the 
Spanish Tavern, Brecksville, O., was the 
Section’s annual “Past Presidents Night,” 
at which certificates of appreciation for 
their efforts were presented to nine of the 
Section’s past presidents. In a surprise pres- 
entation, a wrist watch was given to Frank 
Martin, Hoover Co., in appreciation for his 
work as committee chairman of the SPE 
1956 annual conference. 

In the technical session, Conrad Claeson, 
Wheelco Instrument Division, Barber-Cole- 
man Co., spoke on “Modern Instrumenta- 
tion for the Plastics Industry.” The various 
types of instruments used to control tem- 
peratures of extruders and injection ma- 
chines were described, and slides of wiring 
diagrams for the various types of instru- 
ments were shown. 

The speaker stated that the proportion- 
ating type of pyrometer is replacing the 
on-off instruments for plastics temperature 
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control problems. Two methods of over 
coming the characteristic offset or drag of 
proportionating controllers were discussed; 
setting the control point higher than the 
desired temperature, or relocating the pro- 
portionating band with respect to heat input 
at the control point (normal band location 
calls for 50% of heat input at the control 
point). 

New officers of the Section for 1956 are 
as follows: president, H. D. Oliver, Jr.. 
Eastman Chemical Products. Inc.; vice 
president, A. E. Campi, International 
Molded Plastics. Inc.: secretary, D. G. 
Eaton, Reed Prentice Corp.: and treas- 
urer, K. M. Keller. Keller Products, Inc. 
The three new directors are Mr. Eaton: 
D. H. Lewis, Packard Electric Div... Gen 
eral Motors Corp., and W. E. Manring, 
B. F. Goodrich Chemical Co. 

Committee chairmen are as follows: pro- 
fessional activities, E. P. Moslo, Moslo Ma- 
chinery Co.; membership, C. W. Virgin, 
Spencer Chemical Co.; credentials. J. R. 
Pecktal, Eastman Chemical; program, J. R. 
Forsyth, Crucible Steel Co. of America: 
house, E. J. Haskins. Senith Plastics Co.: 
educational, G. H. Shirley, Colonial Plas 
tics Mfg. Co.: and Journal reporter, R. M 
Hershey. Hoover Co 





Milwaukee Group Meets 


A record attendance featured the Feb 
ruary 14 meeting of the SPE Milwaukee 
Section, at which a talk on the molding of 
phenolic resins was given by R. F. Traflet, 
Bakelite Co. Amplifying the talk was a 
showing of the Bakelite film “Molding 
Phenolics.” Following the movie, the group 
toured the plastics molding operations of 
the Cutler-Hammer Corp. plant. This tour 
allowed an inspection of some of the mold 
ing Operations seen in the film, as well as a 
display of plastics items being produced in 
the plant. 





Sees New Machine Tool 


Some 32 members and guests of the 
SPE Miami Valley Section were guests of 
the Sheffield Corp., Dayton, O., on March 1 
to witness a demonstration of the com- 
pany’s new ultrasonic machine tool, the 
Cavitron. According to George Brown, of 
Sheffield, the machine provides industry 
with a long-sought means of cutting hard 
materials quickly, economically, to close 
dimentional tolerances, and with excellent 
surface finishes. In addition to this new 
unit, the attendance also examined displays 
of the company’s wide range of gages. 
indicators, and precision machine tools. 


Jones Discusses “Forti 


More than 30 members 
February 27 meeting of the § 
Section which featured the pr 
a paper on “Forticel, Cellulos 
Molding Compound” by | 
Celanese Corp. of America 
paper had been given originally at the 
annual conference in January 
with the preparation, types, 
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processing, and applications of Fopi. 
Three types of this material, differin, 
plasticizer level, are available currently , 


offer improvements over other celly\ 


compounds with regard to odor, fabr: 


tion, lacquering, cementing, and gyri 


finish. Recommended applications for » 


material 
phones, knobs, housings, helmets, and |: 


New Officers Elected 


A special meeting of the board of dir. 


tors and new committee chairmen of 
SPE 


ton, Mass. The new Section officer 
1956 are: president, Ralph L. Mond 
Raytheon Mfg. Co.; vice president, | 
erick P. Quarterone, Bolta Products 
retary, Josiah D. Crosby, Hood Rut 
Co.; and treasurer, David W. 
W. Kellogg Co. In addition to these off 
the other directors of the Section in 
A. G. H. Dietz, M.LT.; G. P 


Foster-Grant Co.: W. C. Nissen 


include pens and pencils, 


Eastern New England Section 
held on February 14 at Pillar House, Ne 


| owler \ 


Kovac 


Bakelite Co.; R. M. Smith, Bolta Produ 


and R. S. Ward. Improved Machinery 
R. W. Beckwith, Dow Chemical Co 
tinues as the group’s national director 

Committee chairmen are as fol 


membership, J. P. Clancy, Emery Indust: 


Inc., and Mr. Ward; credentials, Mr. Q 
terone: nominating, F. Langhorst, Si 
Chemical Co.; finance and auditing, 
Root, Jr.. Raytheon Mfg. Co.: prog 
G. P. Fong, Raytheon Mfg.; house 
Nissen; publicity, A. I. Simon, Rayt 
Mfg. Co.; educational, R. W. Ehlers, | 
ell Technological: and professional 
ties. W. W. Peacock. Ir.. National Re: 
Corp 


AIEE Elastomers Conference 


A conference on electrical engine 
problems in the rubber and plastics In 
tries will be held at the Mayflower H 
Akron, O., April 9 and 10, 


under 


sponsorship of the subcommittee on rt 
titute 


and plastics of the American Ii 
Electrical Engineers, New York. N 
Speakers at the two sessions wi! 
W. E. Chope, Industrial Nucleon 
P. G. Hanna, Westinghouse Elect 
Gregory DeCaudo, The Goodye 
Rubber Co.; W. S. Wolfe, Good) 
Smith, The Firestone Tire & Rt 
J. L. Kuelhthau, Allis-Chalmers; 
Mazanek, General Electric Co.; 
Lee, Epoxylite Corp.; W. P. Cu 
Motor Co.; A. G. Seifried, B. I 
Co.: and W. H. Hickoc, Girdler 
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“Closest Possible Temperature 
Control” = Wheelco, of course! 


MORE THAN 90% of plastic moulders in 
the New England Area use Wheelco Instruments, 
according to official sales records. Wherever 

plastics machines are used, Wheelco is preferred! 




















This Egan 8 in. extruder 
laminates polyethylene 
to paper and other flex- 
ible webs. Capacity is 
1200 Ib per hour. 
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aang Closest temperature control possible,” was the performance requirement specified by engi- 

Raythe neers of Frank W. Egan & Co. in selecting control instruments for their 8 in. 

“rs | . <P sae . . 

- Extruder. Control of maximum precision and dependability is required to 

Resear maintain tolerances in gauge control in the lamination of polyethylene. 
Four Wheelco Model 402 Tru-Line time proportioning capacitrols control 
the temperature of the four zones of heater bands on the extrusion cylinder. 
Eight Wheelco Model 407 proportioning stepless controllers are used to 

—_ control one zone of heat on the adapter and seven zones on the die. 
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cs ind Model 400 Series Capacitrols are completely self-contained, direct deflec- 

age tion-type, indicating controllers. They are adapted easily to control require- 

t : . 

yn rub ments of injection molding and extruding machines, as well as plastic 

.+ packaging and forming machines. Send for Bulletin F-6485 titled “Capaci- 

1 include trols for the Plastic Industry,” today! 

Ss ( Of 

ic Cor 

ur; E.! 

ber WHEELCO INSTRUMENTS DIVISION [a =<-|g@el—] et @te)laat-la Company 





fen 
[ent Dept. D, 1565 Rock Street, Rockford, Illinois 


s, | 
BARBER-COLMAN COMPANY OF CANADA, LTD., 
Dept. D, Toronto and Montreal, Canada 


News of the Societies ( Cont'd.) 





The two-day meeting will include pre- 
pared and open discussions and a banquet. 
Additional information may be obtained 
from R. S. Gardner, assistant secretary, 
American Institute of Electrical Engineers, 
33 W. 39 St.. New York 18, N. Y 





Injection Molding Discussed 


Approximately 65 members and guests 
of the SPE Cleveland-Akron Section at- 
tended a regular dinner meeting on March 
12 at the Spanish Tavern, Brecksville, O 
The meeting began with the showing of a 
color film on injection molding operations 
at the Rochester N. Y., plant of Eastman 
Kodak Co. which stressed the safety pre- 
cautions which may be employed. The 
film showed a possible arrangement of 
injection molding operations that elim- 
inates the need for operators to ever 
place their hands between the press plat- 
ens, uses tongs to removed molded parts 
from the press, and uses elaborate safety 
devices to prevent access to the cylinder 
heaters while the press is in operation. 

Following the film, N. C. Taylor, East- 
man Chemical Products, Inc., spoke on 
“Tooling for Thermoplastic Molding.” 
In his talk, he recommended the use of 
very hot nozzle mold construction for 
molding cellulosics, acrylics, and poly- 
ethylene. In this construction, a long 
heated nozzle is brought as closely as pos- 
sible to the mold. The sprue length is 
shortened, and the material is delivered 
to the mold in as hot a condition as pos- 
sible. The speaker noted that, in several 
cases, this construction has been substi- 
tuted successfully for hot runner molds 
in molding cellulosic materials. 

Full-round runners were recommended 
for cellulosics and polyethylene, while 
trapezoidal runners in one-half the mold 
were said to be almost as satisfactory. 
Mr. Taylor recommended that runner 
length be no more than %-inch, even for 
molds as large as 16 cavities. Large run- 
mers are not needed for cellulosics or 
polyethylene, and the short runners re- 
sult in less scrap, fewer welds, and shorter 
cycles. A land length of 0.030-inch bev- 
eled in two directions was said to permit 
the use of gates as small as 0.016-0.022 
inch in diameter for many parts. 

The speaker also emphasized the im- 
portance of an obstruction within “4g-inch 
of the cavity in preventing cold flow lines. 
If no obstruction is present, the molding 
material will jet across the cavity and 
cool off quickly, forming cold flow lines 
in the finished piece. Mr. Taylor illustrated 
his talk by displaying typical molded parts 
and commenting on the molding tech- 
niques used for these items. 





Two Speakers at Newark 


Some 120 members and guests of the 
SPE Newark Section attended the group’s 
regular dinner meeting on March 14 at 
the Military Park Hotel. In a brief busi- 
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ness session following the dinner, plans 
were discussed for the Section’s annual 
field day on June 7 at Mazdabrook. 

The technical program began with a 
showing of the General Electric Co. film 
on extrusion and automatic vacuum form- 
ing, dealing with production of refrigerator 
door liners at the company’s major appli- 
ance division plant at Louisville, Ky. The 
film was introduced and discussed by D. A. 
Davis, of G-E, who noted that the firm 
has developed a multiple machine to make 
100 liners per hour with a minimum 
amount of operator time. 

As shown in the film, the process starts 
with the extrusion of a 0.093-inch thick 
sheet of high-impact styrene, and the ex- 
truded sheet is immediately laminated to 
a one-mil sheet of clear polystyrene (taken 
from a roll of film). This laminated sheet 
is cut automatically by a traveling shear, 
and stacked automatically for delivery to 
the automatic vacuum forming machine. 
This unit has four positions; the first being 
the loading point, the second is the heat- 
ing station, the third position is exposed 
and is where the vacuum forming takes 
place, and the fourth is the cooling station. 
In the interval between loadings, the op- 
erator cuts off the edges of the formed 
sheet by means of an automatic stamping 
machine. 

Following the film and talk was a report 
on the SPI committee on standards for in- 
jection machines, presented by F. G 
Deagle, Reed-Prentice Corp. After review- 
ing the work of the committee, the speaker 
stated that proposed standards have been 
prepared to achieve interchangeability of 
molds from one machine to another, and 
to measure machine performance. The 
mold standards include recommended 
stripper patterns for knock-out pins, and a 
recommended grid pattern for bolting 
which is designed to accommodate both 
T-slots and tapped holes. 

Mr. Deagle also described the standards 
for nozzle radius and locating rings, and 
noted that the performance standards in- 
clude clamping capacity, shot capacity, 
and plasticizing capacity. Shot and plasti- 
cizing capacities are measured by use of a 
standard Dow polystyrene, a Dow thermo- 
couple nozzle, and a standard stock tem- 
perature of 420+10° F. While acceptance 
and practical use of these standards are 
still in the future, the speaker urged every 
one to aid in this standardization program 
by expressing their comments. 

The meeting closed with the distribution 
of door prizes donated by Gering Products, 
Inc.; Orangeburg Mfg. Co.; and Plastic 
Horizons 





Impact Styrene Discussed 


A talk on “The Extrusion and Vacuum 
Forming Techniques of High Impact Styr- 
ene” given by W. E. Welsh, Monsanto 
Chemical Co., highlighted the March 19 
dinner meeting of the SPE Southern Sec- 
tion. Some 35 members and guests at- 
tended the meeting which was held in 
Mammy’s Shanty, Atlanta, Ga. 

Mr. Welsh pointed out that between 20- 
30 million pounds of polystyrene were 
processed in 1955 by the vacuum forming 


technique; a total that is cl 
jection molding in industria] 
Of this total for last year. 
was used by the major app! 
facturers in such application 
erator and freezer door line 

By means of slides, the speake 
cussed various details in the extrusion , 
high-impact styrene sheet, and the #, 
major methods of coupling the forming 
and extrusion operations. Thes: technigu, 
were graphically described as in-line » 
trusion forming, the Ferris Wheel, ang the 
Merry-Go-Round, and all are adaptable jg 
either straight vacuum forming, drape 
forming, and vacuum forming with Diag 
assist. It was noted that some manufy. 
turers have been able to achieve a 4 
second forming cycle; a point of mig 
significance to any large-volume produce, 

The talk was followed by a showing of 
Monsanto’s color film “The World thy 
Nature Forgot.” This film deals with i 
role of polymeric chemistry and the ply 
tics industry in our way of life, both nos 
and in the future 


LNificang 
doUt § 


WCE many 





Discuss Plastics in Building 


A talk on “Plastics in Building” by 4 
G. H. Dietz, M.L.T., featured the Februan 
21 meeting of the Elastomer & Plastic 
Group, Northeastern Section, ACS. Ap 
proximately 70 members and guests of the 
Group attended the meeting which wa 
preceded by a cocktail hour and dinner 

Professor Dietz’ talk was based 
similar talks he has given elsewhere in the 
past, and on his article which was pub 
lished in our June 1955 issue. Using slide 
to illustrate his remarks, he described re 
cent and potential applications of plastic 
in the building industry. Non-structur 
uses as well as structural applications wer 
described, as were recent development 
bonding and protective coatings, inflated 
structures, light-transmitting walls, and fies 
ible tubing in heated-slab home heating 11 
stallations. The various plastic material 
and their properties were examined 
emphasis given to the physical problem 
which must be overcome in the utilization 
of plastics in building. 


Evaluating Reinforced Parts 


Some 38 members and guests 
SPE Toledo Section attended the March - 
dinner meeting, held at Angelo’s Spaghe! 
House, and heard Paul Fina, Fiberite Co" 
speak on “Practical Evaluation of Ret 
forced Thermosetting Plastics.” 

The speaker emphasized the important 
of correct selection of reinfor 
pounds for specific applications 
proper material can result in 
in part weight and machining 
no one compound is suitable for 
cations, the types of resin and | 
be considered carefully and c 
optimum end results. 
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ich was 


1956 Design 


bmpetition for plastic housewares. 


nner 
ased op 
re in tel™moppers Design Awards 
vas pub 
ng slides in a dinner at the William Penn Hotel 
ribed te March 14, Koppers Co., Inc., Pittsburgh, 
- plastics presented awards to the winners in 
tructurd fee (956 Design Competition for molders 
ons were plastic housewares. Sponsored by Kop- 
nents inf’ the contest attracted 214 entries sub- 
inflated feed by 72 molders. The annual competi- 
and flex n is designed to lend active, tangible 
ating in pport to a program for promoting cor- 
nateriak (design and proper application of plas- 
ed. and sin consumer products. Top prizes are 
vroblem fee’ One-year and one two-year full-tuition 
‘lization fe Olarships awarded in the winning com- 
nies’ Names to schools of the winners’ 
howe. The one-year scholarship is the 
| prize in each of the contest’s four 
pSsifications, while the two-year scholar- 
lp goes to the “Best of Competition.” 
+s The first-prize winners and their entries 
¢ as follows: Class I (polystyrene prod- 
of the 's for use with food) — Federal Tool 
{arch 2 p., Chicago, Ill., for a two-color, four- 
spaghetti ece Canister set made of impact styrene; 
e Corp as II (polyethylene products for use with 
of Rein woo —C. B. Cotton & Co., Inc., Brooklyn, 
Y., for a two-color regular polyethylene 
portance 4 grip decanter; Class Ill (decorative 
d com oducts of either polystyrene or poly- 
ince tht me’)'ene)—Bu-Gay Plastic Products, Inc., 
duction fEE'ago, Ill., for a self- watering, two-part 
's, Since MS"'er made of regular polystyrene; and 
11 appl: fe IV (home maintenance products of 
ler mus ‘ polystyrene or polyethylene )—Co- 
sen for mous Plastic Products, Inc., Columbus, 
Hoe its Lustro-Ware step-on can whose 
‘side is made of impact styrene in two 
“'s, and whose inner can or liner is 
of regular white polyethylene. 









1956 


Columbus Plastic also was awarded the 
“Best of Competition.” The schools re 
ceiving the scholarships were Illinois In- 
stitute of Technology, School of the Art 
Institute of Chicago, LLT., Cleveland In 
stitute of Art, and University of Cincinnati, 
respectively. 

Honorable Mention plaques in the four 
classifications were awarded to the follow- 
ing: I, William E. Clements Design Asso- 
ciates, Inc., Cincinnati, O. (for a Brass Rail 
Portable Bar); Il, Plastray Corp., Detroit, 
Mich. (for a two-tone salt and pepper 
shaker set); ILI, Quality Molding Co., Chi 
cago, Ill. (for a two-color watering pot); 
and IV, Plas-Tex Corp., Los Angeles, Calif 
(for a pouring pail with lid). The nine win 
ning entries are shown in the accompanying 
photograph. 





Pittsburgh Merges Divisions 


Consolidation of its coal chemicals and 
plasticizers divisions into a new industrial 


chemicals division has been announced by 
Pittsburgh Coke & Chemical Co., Pitts 
burgh, Pa. The new division will also in 
clude an expanded product development 
section, which will handle both research 
and promotion. Management of the in 
dustrial chemicals division includes Henry 


Avery, general manager; Duncan J. Mac 
Lennan, assistant general manager; John 
L. Frothingham, sales manager; Afred J 


Oxenham, product development leader; and 
Homer W. Fry, superintendent of produc 


tion 





Movable Irrigation Pipe Cited 


Flex-Flume, a flexible vinyl tubing ex 
truded by Texas Plastic Development Corp 
Houston, Tex., was recently commended 
at two major agricultural meetings for its 
vital contribution at the irrigation farmer 
Of particular value to the small operator 
the tubing can be collapsed and rolled, thus 
presenting no storage problem. Expensive 
permanent installations thus become un 
necessary. 

Flex-Flume reportedly carries large vol 
umes of water at minimum pressures, 1s 
inexpensive, and requires no protective 
coatings or maintenance. Simple, non-leak 
couplings are used to join standard 100 
foot lengths of tubing. In addition t& 
domestic consumption, foreign demands 
for a low-cost irrigation tubing have re 
portedly necessitated Texas Plastic’s setting 
up of an export division. 




















ALL EYES... You'll be this way at the NATIONAL PLasTics 
EXPOSITION. New applications, new equipment, new materials. 
All on display at New York, June 11-15. Don’t miss latest 
developments in your field. Send for tickets now. Please make 
request on your company letter- 
head. (Sorry, no general public 


admissions. ) 


{ 


at the new New York Coliseum 


7th National Plastics Exposition 


shaping 
tomorrow's 
_ products 








sponsored by: 


The Society of the Plastics Industry, Inc., 67 W. 44th Street, New York, N. Y. 
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News of the Industry (Cont'd.) 





Thompson Triples Capacity 


A new plant has been completed by H. I. 
[Thompson Fiber Glass Co.’s reinforced 
plastics division at 1611 West Florence 
Ave., Inglewood, Calif. Complete with 
special tooling and equipment, the facility 
is expected to triple the division’s produc- 
tion of fibrous glass-reinforced polyester 
parts. The firm’s current products include 
radomes, ducts, scoops, support assemblies 
and other aircraft components. 





Grace Polyethylene Plant 


Ground was broken on March 5, and 
construction begun on W. R. Grace & Co.’s 
multi-million dollar polyethylene plant 
near Baton Rouge, La. The semi-works 
plant is expected to be in operation this 
summer, and the commercial production 
unit should be on stream by mid-1957. 
Contractor for the project is Fluor Corp., 
Ltd., Los Angeles, Calif. 

The new Grace plant will produce poly- 
ethylene under processes licensed from 
Phillips Petroleum Co. Designed capacity 
will be 50-million pounds per year, and 
approximately 300 people will be employed 
at peak production. Located on a 150-acre 
site, the installation is near an Esso Stand- 
ard Oil Co. refinery which will supply 
Grace with ethylene, the basic raw mate- 
rial used in the process. Additional advan- 
tages of the site are said to include 
excellent transportation facilities; inland- 
waterway access to the ports of Baton 
Rouge and New Orleans; and good power 
and water supply. 





Carbide Forms New Division 


Union Carbide Development Co. has 
been formed as a new division of Union 
Carbide & Carbon Corp., New York, N.Y. 
Long-term corporate planning and evalu- 
ation of new business opportunities will 
be important objectives of the new di- 
vision. As in the past, Carbide’s operating 
divisions will continue to carry on their 
own research and development activities 
in their major fields of activity: plastics; 
silicones; chemicals; alloys and metals: 
electrodes, carbons, and batteries: indus- 
trial gases and carbides; and nuclear en- 
ergy. 

Birny Mason, Jr., secretary of Union 
Carbide, has been appointed president of 
the new company. R. E. Cornwell, E. J. 
Fox, and J. J. Murphy have been named 
vice presidents; all have been with Car- 
bide for many years. Mr. Mason has held 
various positions in research, production, 
and industrial relations with Carbide, and 
was named secretary last year. Mr. Corn- 
well has been vice president of Linde Air 
Products Co., one of the Carbide divisions, 
since 1942. Mr. Fox has held various po- 
sitions with Carbide & Carbon Chemicals 
Co., being appointed assistant works man- 
ager in 1955. Mr. Murphy has served as 
vice president of Linde, and is now also 
director of patent affairs for Carbide. 
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Macco Chemical's new Wickliffe, Ohio, plant. 


New Adhesives Plant Opened 


A new, one-story plant has been pu 
chased by Macco Chemical Co., supplier 
of adhesives to the plastic wall tile indus 
try. Located at 30404 Lakeland Blvd., 
Wickliffe, O., the facility has modern pro 
duction and warehouse areas, and an up- 
to-date shipping system which includes 
both truck dock and railroad siding for 
incoming and outgoing materials. 

The over-all plant area includes extra 
land for anticipated additional expansion 
Already in full operation, the new unit 
should enable Macco to expand its research 
and development program. 


Cronar Plant in Operation 


The full-scale plant for the production 
of Cronar polyester photofilm base by E. I. 
du Pont de Nemours & Co., Wilmington, 
Del., is now in operation at Parlin, N. J., 
after about two years of construction 
The start-up of the new plant came after 
eight years of research and development 
costing more than $6-million. 

The plant utilizes a five-story, open-air 
structure for the chemical mixing and 
formulation phases of operation. Much 
of the plant’s operations can be monitored 
from one instrument and control board. 
A fully equipped product control lab- 
oratory is located adjacent to the operat 
ing area 

Cronar film base is said to have shown 
considerably better durability and dimen 
sional stability than any other film base. 
This dimensional stability is expected to 
be of particular value in photolithography, 
photoengraving, and color production 
work in the graphic arts industry. 


Night-time photo of Du Pont'’s new Cronar 
photo film base plant in Parlin, N. J. 





New Borden PVC Re:in Play 


A new PVC resin plant 
tion capacity of about 12-1 
per year is being built at Leor insie, Ma 
by the Borden Co., New York. Ny 
will be Borden’s first PVC plant. m» 
the completion of three years of jpy, 
study and development by 
The plant will be housed in 
on a six-acre tract of land adjoinin, 
company’s monomer departmen 
which produces polyvinyl alcohol aq , 
vinyl acetate. Construction of the ney, - 
began in January, and is expected , 
completed in June. 

The plant will produce a wide 
of specialty resins and vinyl chlori¢ 
tices, as well as general-purpose py 
the calendering and extrusion field 
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Durabilt Buys Plastics Firm 


The sale of Pacific Plastics Co. to Dy 
bilt Luggage Co., has been annoy 
jointly by the two Seattle, Wash 
Purchase of the fiberglass-plastics m 
facturing concern culminates fou 
of research and development by Dur, 
in the field of reinforced plastic 

Pacific has been a major supplier ; 
craft components to Boeing and of 
companies, and has developed the Fit 
craft line of reinforced plastic boa's, | 
Rosen will serve as president 
new set-up. 


Plastic Wall Tile Program 


Coinciding with its tenth anni 
the Plastic Wall Tile Industry has 
taken an extensive public relations and m 
chandising program designed to extend! 
market for quality merchandise 
Society of the Plastics Industry's Plas 
Wall Tile Division is sponsoring the p 
gram which will stress the provisior 
the U. S. Department of Commerc 
mercial Standard 168-50. 

The division intends to vigorous 
form customers and the trade that | 
standard is the yardstick by which ™ 
can evaluate their wall tile needs. 3” 
will be laid on the fact that plastic | 
not a substitute or an imitation 
basically new material with inherer 
vantages 


Nopco to Erect New Plant 


Work has begun on the new pia 
North Arlington, N. J., which \ 
Chemical Co., Harrison, N. J., is build 
in order to serve the increasing deman¢! 
its line of foamed plastics. Designe¢" 
an annual capacity of three million (om' 
foamed plastic, the plant will cover 40“ 
of 30,000 square feet and house producti 
units, research laboratories, and sales 
fices. The building is expected to be 
for occupancy by the middle of this 
Nopco foams include the Nopcofoam *™ 
of rigid and flexible urethane 
foams, and the Lockfoam { 
svstems. 


PLASTICS TEC 






































































ws of the dustry (Contd.) Mold Data Forms Developed service on the foams. The heart of 
; mr Emulsol’s new installation is an especially 
The Plastic Mold Makers’ Division of designed proportioning-mixing machine. 


in Plan 





tha Prog . : : . 
llio 7 ~ the Society of the Plastics Industry, Inc., Witco and its divisions have no intention 
inser isional Changes at Grace 67 W. 44th St., New York 36, N. , has of starting foam production, according to 
k, NY The establishment of a new company developed a special quotation-request form M. A. Minnig, company president, but are 
‘ant, ma sion and the realignment of existing for injection, compression, and reinforced- interested only in the manufacture of raw 
> Of inte, mical opcrations have been announced plastics molders. Designed to assist the materials that will improve the qualities of 
he comp w. R. Grace & Co., New York, N.Y., mold maker in compiling accurate quota- polyurethane foams. The firm already is 
‘WO build; ough H. S. Ferguson, executive vice tions on tool and mold costs, the forms are producing Witco 77-86, widely used as a 
1djoining <ident for the chemical group. The new specific for each of the three above-men- coupler in the formation of odor-free 
tment sion is Polymer Chemicals, which will tioned operations. = polyurethane foams. 
hol and yy headed by T. T. Miller, president, and Mold data pads containing 50 of each 
the new ag vn E. Winne, vice president. Ground- form are available from the Society at 
Pected ty aking ceremonies for the construction $1.00 per pad. Comments on the inclusive- 

a polyethylene plant for this division one ate ae ¥* — -— should 
wide \ re held on March 5 at Baton Rouge, La. e directed to the Society's executive vice . , 
chlorid The former Dewey & Almy Paid president, William T. Cruse. New Plant in Operation 
ose PVC is now divided into three divisions of Southern Plastics Engineering Corp., 





N fields ace. Dewey & Almy operations under Greensboro, N. C., has announced that its 
historic name will be headed by G. W. new plant began operations on February 
ackwood as president, and W. L. Tag- Mobay to Triple Plant Size 23. The firm, which does custom plastics 


rt, Jr. as executive vice president. The ‘ : : molding by compression, injection, and 
Firm ovac Division will have Bradley. Plans to triple the size of its new plant transfer, was organized late last year. The 
' wey, Jr., as its president. Dewey & Almy ' New Martinsville, W. Va., for the pro- new plant, especially designed for molding 
Co. to D erseas Co., the third division, which ‘uction of chemicals for urethane plastics operations, contains approximately 10,000 
| announg I} be responsible for all exports from have been announced by Mobay Chemical square feet of floor space. In addition to 
Vash., inl country as well as the manufacture ©®9-, St. Louis, Mo. The plant, completed custom molding, the company also offers 





~— i i sale of all products overseas, will be within the past month, will be enlarged in 4 plastics engineering service, and expects 
Neel ided by H. L. Gilbert, president. xabenigy odnigg 8 a a and con- to go into vacuum forming, molding of 
a can be completed. Construction foamed materials, and low-pressure lami 
Stic lugg, of the present plant started in January and _ nating sometime in the future 
pplier of 4 was completed early in February, while The new company is headed by J. W 
: “ C some units went into production last Worsham. president: Andrew Westhead, 
C ry ° ° November. vice president; and G. C. Hagblom, plant 
> boats, § pens New Biochemistry Lab Engineering for the additional facilities reed ce pe ht galt 4 Mr. West. 


it der eae: . 2 : 4 J . ate « > > 
= \ new $1.1-million laboratory building ' More than 50% complete, and the deter- head formerly was sales manager of cus- 


; research in biochemistry was opened ining factor in the completion data of tom molding for General Electric Co., 
Dow Chemical Co., Midland, Mich, ‘the expansion will be the availability of | while Mr. Hagblom has had lengthy ex 


March 7. The air-conditioned, one-story critical construction items. The plant pro- perience in plastics with Firestone Plastics 
iiding has a floor area of 46,000 square ‘duces isocyanates and polyesters, the two (Co., G-F, and York Corp 
am and houses 26 laboratories and eight ™4!n ingredients used in the manufacture 


anniverammimal rooms. The company’s biochemi- Of urethanes. Current monthly capacity is 
has und! research department, already installed several hundred tons of isocyanates and 
a the new building, has a three-fold as- comparable amounts of polyesters. 

© extend nment: (1) safeguarding the health of the : idi 
undise bic and industrial workers by means Forms Canadian Subsidiary 


try’s Pla exhaustive investigation of proposed F. J. Stokes Co. of Canada, Ltd., To- 


ing the emical Products and processes; (2) spe- Lustrex Nomenclature Changes ronto, has been established by F. J. Stokes 
rovisions k research to find and develop new Machine Co., Philadelphia, Pa., as a sub 
merce Cagmmmeducts; and (3) basic research in the Some major changes in nomenclature for _sidiary to carry on its growing operations 

emistry of living things. its styrenes have been announced by the’ in Canada. Francis Dougherty, Jr., presi- 
gorous!} Indicative of the value of this research plastics division of Monsanto Chemical dent of the parent firm, will also head the 
je that t the plastics industry is the three-year Co., Springfield, Mass., through David new subsidiary. Other officers, all of whom 
which # oct carried on by Dow toxicologists Guarnaccia, sales manager for styrene hold corresponding positions in the Amer- 
eeds. Si check on the safety of Saran Wrap plas- molding materials. At the same time, a ican company, are as follows: vice presi 
slastic tik film for food wrapping. Regulatory gov- %¢w medium-flow, medium set-up formula- dents: F. J. Stokes, Jr., and A. A. Hutch- 


tion, but mental agencies checked and accepted tion, Lustrex Hi-Flow 66, has been added __ ings; secretary, D. E. Stokes; and controller, 
inherent MRC’ <Tesearch findings before the film to the company’s line, and is available in E. R. Scott. J. W. Robinson, who had been 
‘ placed on the market. both pelleted and granular crystal forms. manager of the Stokes Canadian sales 
In the general-purpose field, Lustrex L. office, will continue in charge of operations 

a regular-flow, fast set-up material, has for the new firm 
been redesignated Lustrex Hi-Flow 77. The 
ant soft-flow, fast set-up, general-purpose for- 


° ° mulation, Lustrex Hi-Flow 55, was not 
Ww : : ; ’ 
ew Plant in Full Operation chanatd tu Gaclanation. 








ew piail 


nich Now Full-scale production of polyethylene be- All Monsanto rubber-modified, high- 

, is build n on March 19 at the newly-built Port impact materials are now designated as Improve Sound of Records 
demand irthur, Tex. plant of Koppers Co., Inc., Lustrex Hi-Test 88. The high-impact line Pliovic vinyl resins, manufactured by the 
Yesigned tisburgh, Pa, Nearly 200 persons are includes 88, 88A, and 88B. chemical division of Goodyear Tire & 





lion tons Ployed at the plant, which has an annual Rubber Co., Akron, O., are playing an 
over an wme'ed production capacity of 18-million important role in reducing the background 
> -_— ye Polyethylene in pelletized form is noise level of Full Dimensional Sound L.P. 
nd sales QmAce at the new plant, located on a - . microgroove phonograph records. Capitol 
to be ream” Of a 1.000-acre site purchased asl Urethane Foam Pilot Plant “wee. eas Hollywood, Calif., is using 
of this ye “rs ago. In make-up, the facilities con- Installation of a complete pilot plant for these resins in the production of new long- 
foam sti of four major production areas, much production of polyurethane foams at the playing and 45 rpm. microgroove records 
+ and vil Whose ‘quipment is of the “outdoor” Chicago laboratories of its Emulsol Divi- having as much as 25 decibels less back- 


m-in-pi * The buildings also include office, sion gives Witco Chemical Co., New York, ground noise than the standard groove 
ratory, and service facilities. N. Y., complete facilities for technical shellac records of the 1930's and 1940's, 
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News of the Industry (Cont'd.) 





Quality-Tag Program for Pipe 


A quality-tag program to aid buyers of 
polyethylene pipe has been inaugurated by 
Bakelite Co., New York, N. Y. The pro- 
gram offers the buyer a simple, practical 
means of selecting pipe made from a mate- 
rial designed specifically for use in flexible 
pipe. A Trefoil hang-tag attached to a coil 
of flexible pipe identifies it as being made 
of Bakelite polyethylene developed and 
compounded for use in water system pip- 
ing. The tag’s two leaves contain the pipe 
manufacturer’s imprint on one side; identi- 
fication of Bakelite polyethylene as the 
base material on the other side; and useful 
suggestions on installation of the flexible 
pipe in the center. 





GATX to Build New Laboratory 


The construction of a research and de- 
velopment laboratory in East Chicago, Ind., 
is planned by the plastics division of Gen- 
eral American Transportation Corp., Chi- 
cago, Ill. The lab, which will cover an area 
of approximately 8,000 square feet, will be 
located at 300 East S5ist St., adjacent to 
the present plastics division plant. 

The equipment will include complete 
facilities for experimental work in the 
fields of reinforced plastics, compression 
molding, injection molding, extrusion, 
vacuum forming, and related operations. 
Testing equipment for handling all types 
of plastics will be housed in an air-condi- 
tioned, humidity-controlled room. The new 
lab is expected to be completed and in 
operation by July 1. 





Hetron Sales Transferred 


Hooker Electrochemical Co., Niagara 
Falls, N.Y., has made its Durez Plastics Di- 
vision sales department responsible for sales 
of Hetron fire-resistant polyester resins, in 
addition to Durez’s line of phenolics. To 
facilitate the change, the Hetron sales 
group has been transferred to the Durez 
offices at North Tonawanda, N.Y. Charles 
Y. Cain, former manager of plastic sales 
for Hooker, has been appointed sales man- 
ager for Hetron polyesters. 

Consolidation of the Hetron sales group 
with the Durez Division is expected to re- 
sult in more complete use of the plastics 
facilities and experience of the Durez or- 
ganization. Robert J. Entenman, Hetron 
sales representative, is being transferred 
from Niagara Falls to Cleveland, O., as 
an additional move toward better customer 
service, 





To Build Polyethylene Plant 


Koppers Co., Inc., Pittsburgh, Pa., has 
announced that it will build a multi-million 
dollar plant having an annual capacity of 
30-million pounds of low-pressure poly- 
ethylene in Woodbridge Township, N.J 
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Following approval of the plant site by 
the company’s directors, construction of 
the plant will begin immediately, with pro- 
duction scheduled for the first quarter of 
1957. The new plant will be operated by 
the firm’s chemical division, which has 
been producing semi-commercial quantities 
of the plastic at Koppers’ Kobuta, Pa., 
plant. 

The plant will be designed, engineered, 
and constructed by the company’s engineer- 
ing and construction division. The facility 
will consist of 10 buildings, including va- 
rious operating units, a laboratory, mainte- 
nance and utility shops, warehouses, and 
offices, and will be operated by some 225 
employees. 

The production will be marketed under 
the Koppers trade-name of Super Dylan 
polyethylene 


Brea-Koppers Joint Plant 


Plans for the construction of a $10-mil- 
lion plant in Los Angeles County, Calif., 
have been announced jointly by Brea 
Chemicals, Inc., Los Angeles, and Koppers 
Co., Inc., Pittsburgh, Pa. To be constructed 
and operated as a joint venture, the plant 
is expected to be in operation by mid-1957 
for the manufacture of a low-pressure 
polyethylene plastic. The plant will con- 
sist of two major units; a plant to make 
ethylene from refinery gas, and another 
plant to process the ethylene into the plas- 
tic under the Ziegler-process patent li- 
cense held by Koppers. Ultimate annual 
capacity of the plant will be 60-million 
pounds. 

Brea will operate the plant with technical 
assistance by Koppers’ chemical division 
Koppers will design, engineer, and con 
struct the polymerization units. The refin- 
ery gas for the manufacture of ethylene 
will be supplied by pipelines from the refin- 
ery of Union Oil Co. of Calif., of which 
Brea is a subsidiary. When completed, the 
plant is expected to employ about 300 
persons : 





Plastics Output to Triple 


Present trends point toward a tripling of 
plastics production in this country by 1975 


to reach an annual level of 10-billion 
pounds, according to James E. Sayre, mana- 
ger of marketing for the Barrett Division, 
Allied Chemical & Dye Corp., New York, 
N.Y. In a report prepared for the ACS, Mr. 
Sayre pointed out that current plastics 
production of 3.6-billion pounds per year 
approximates or exceeds domestic produc- 
tion of copper, zinc, natural fibers, rubber, 
aluminum, ceramics, and leather. Current 
annual output of these materials follows: 
natural fiber, five billion pounds; copper, 
3.6-billion pounds; rubber, 4.5-billion 
pounds; ceramics, three billion pounds, alu- 
minum, three billion pounds; zinc, 2.2- 
billion pounds; and leathers, 1.7-billion 
pounds. 

In 15 years, plastics production has been 
able to challenge or attain virtual parity 
with output of a dozen standard materials, 
Mr. Sayre pointed out. He noted that plas- 
tics usually have cut in on the older ma- 
terials in specialized areas but, by provid- 
ing new products, have served to supple- 


ment them as much as repla 
example, plastics have now ; 
of the metals used in Piping, 2uto by 
steel panels, etc. Plastics now ond 
with lumber in decorative board: a 
for housings, boxes, and bui ling neal 
and act as a bonding component in a 
wood. Various resins compete with mi 
in wire coatings, gaskets, and foamed |» 
products. : 
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Foiltone in Production 


Foiltone Products, Inc., a wholly-ows. 
subsidiary of National Research Com 
Cambridge, Mass., is now in prodycis 
for metallized plastics, and. wil] soon # 
metallized papers. NRC has been activi 
engaged in the development of continys 
metallizing processes and equipmen ts 
nearly 15 years. Two licensees are ore 
ently producing and selling metallized fa 
ric and plastic products, and Foiltone yg 
formed to commercialize certain resear 
achievements of NRC 
uum metallizing. 

According to R. S. Morse, Foiltone pre 
ident, almost all flexible films are potential 
base substrates for bright metallic co 
Foiltone is now offering metallized plastig 
including Mylar and cellulose acetate. » 
will soon offer metallized polyeit 
and vinyl! films. It is also developing brigh 
aluminized papers for both decoratis 
functional applications 
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Builds New Resin Unit 


A new resin unit at its Housto: 
plant to manufacture market developmesi 
quantities of new epoxy resins is being b 
by Shell Chemical Corp., New York, \\ 
The new unit is expected to begin pr 
tion early in April. The unit will p 
new developmental resins and curing 
for customers’ experimental use, an 
gage in small-scale commercial prod 





Sheeting Units in Production 


The first units of its new 
plant in Belvidere, N. J., are now 
duction, it was announced by Ce 
Corp. of America, New York, N.Y 
cording to E. W. Ward, general sales 
ager of the company’s plastic 
increased quantities of 
cast sheeting in thicknesses fron 
0.020 inch will now be available t 
relieve the tight supply situation which Ms 
existed for the past several years. Incr 
quantities of lightweight cellulose ac 
film in thicknesses from 0.0007-0.20' 
also will be available 

Increasing demands for the 
cast sheeting from makers of 
parent containers, transparent 
the packaging industry in g 
far outstripped supply, Mr. W 
busy seasons, shipping dates 
extended to about 12 weeks 
cation system has been necessa! 
The new production facilities v 
improved service and help mec 
ing demand for Celanese sheet 
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heey ws of the industry (Cont'd.) Skeist Laboratories has announced the A. Bamberger Corp., and American 
TACEd 49 opening of a new laboratory at 89 Lincoln Molding Powder & Chemical Corp., have 
=e 0d F Park, Newark, N. J. The company special- announced the opening of their new sales 
y COMmpy Brief , izes in product, process, and market re- offices and warehouse at 1750 West 
d; are uy search in the fields of polymers, plasticizers, Wrightwood Ave., Chicago, Ill. Albert 
ling Pane, Technicra/t, Ime., Boston, Mass., has adhesives, resins, and coatings. K. Speier has been named Mid-Western 
Ct in py nounced the availability of three-ounce sales manager. 

With rubiilllllierimental kits for compounding vinyl] 


yaMEM lay tisols. Ingredients include six different, 
mmonly-used plasticizers plus a barium- 
dmium stabilizer. Larger (34-32 pounds) 
nits also are marketed for the prototype 
yilder, or for short-run specialty pro- 


ction 


Lunn Laminates, Inc., Huntington Sta- 
tion, N. Y., has been awarded a Navy 
contract to mold 36-foot LCVPs from 
reinforced plastic materials. Fabricated of 
honeycomb-type construction, the plastic 
boats were chosen primarily for their stor- 
age factor and weatherability 


Injection Molders Supply Co., Cleve 
land, O., is now stocking IMS Model 3 
(A-inch radius) and Model 4 (%-inch 
radius) nozzles to enable users of Stokes, 
Reed-Prentice, and IMS heating chambers 
to adapt their machine to the widest pos- 
sible number of mold bases. The new 
nozzles have 134-8 inch threads, and are 
available with openings from 1/16-7/16 
inch 
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Societe de Saint Gobain Chauny and 
firey, Paris, France, has been appointed 
e exclusive agent in France and Spain for 
e sale of M. W. Kellogg Co.’s line of 


W. Edwards & Co., Ltd. of England, 
manufacturer of high vacuum equipment, 
has announced a change in corporate name 


ipment fg orocarbon products (Kel-F molding and 

S are prlllixtrusion materials, dispersions, oils, waxes t0 Edwards High Vacuum, Ltd. The Cana- 

allized {fllll—nd greases, acids, and inks). Saint Gobain dian subsidiary company, which is located 

oiltone snufactures silicones in association with at 17 Jutland Road, Toronto 14, Ont., will Newark Die Co., Newark, N. J., has 
in reseg yw Corning Corp., and monomeric vinyl %¢ known as Edwards High Vacuum announced the installation of heavier mill- 


ing equipment for the production of 
larger molds. Additional floor space and 
a second shift have been added to facili- 
tate delivery of injection, compression, 
and transfer molds 


nuous vi loride and vinyl polymers under its own  Camada), Ltd 


ocess, and imports a number of U.S 
iltone prey 
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Monsanto Chemical Co.’s plastics divi- 
sion, Springfield, Mass., has developed a 
new pallet for unitized bag shipments. 
Semi-circular channels are made by split- 
ting a six-inch spirally wound paper core, The Dobeckmun Co., Cleveland, 0O., 
and then bonding these core segments to 4 has announced an average increase of 
sheet of 90-pound wet-strength Kraft paper. 5% jin the price of its flexible packaging 
materials which feature converted and 
printed cellophane, aluminum foil, poly 
ethylene, special papers, and laminated 
combinations of these materials 


Union Carbide & Carbon Corp.'s sili- 
ones division, New York, N. Y., has an- 
pounced a 742% reduction in the prices 
its dimethyl! silicone oils and their emul- 
ns. The L-series oils are used as release 
gents in shell-molding and die-casting 
rocesses in the plastics industry. 


M. R. Gerow & Associates, Caldwell 
Township, N. J., is marketing polyethyl- 
ene lay-flat tubing in widths from 3-5 
inches. Films made under the Gerow 
patent are reported to exhibit excellent 
slip and clarity, and to be offered at con- 


General Tire & Rubber Co., Akron, O.., 
as named Midwest Floor Coverings, Inc., 
s its distributor in the Chicago area for 
olta-Floor vinyl floor covering and ac- 


ston, Te 
‘velopment 

Hooker Electrochemical Co., Niagara 
Falls, N. Y., and its Durez plastics divi- 


being buil 


(ork, NY @pessory items. Midwest is located at 1233 . : 

in produfmvest Belmont Ave., Chicago, III : siderable cost savings. At present, only un- sion were made welcome to the city of 

Il produc treated films are available from company Kenton, O., at a chamber of commerce 

ring agent luncheon for company officials. The date, 
and en October 13, marked the opening of the 


Koppers Co., Inc., Pittsburgh, Pa., has 
ranged to take over the marketing of 
xtile dyes which have been made and 
ld by Pittsburgh Coke & Chemical Co. 
ales will be handled by American Aniline 
Products, Inc., a wholly-owned Koppers 
ubsidiary 


division, new $5-million Durez phenolic molding 


plant 


roduction Dow Chemical Co., plastics 
Midland, Mich., will display uses of Sty- 
rofoam expanded polystyrene for per 
imeter insulation and as a combination 
insulation and plaster-base material for 
masonry-constructed homes at the Na 
tional Association of Home Builders con 
vention and exposition in Chicago, this 
January 


stion ; , 
Premium Plastics Co., Inc., 


lll., has announced a doubling of its pro 
duction rate during October. This brings 
the increase to 800% since Premium’s 
initial output, 14 months ago. The firm 
is reported to be the only one in the na- 


Chicago, 
it sheeting 
WwW In pr 

Celanest 
N.Y. A Delmonte Plastics Corp., Los Angeles, 
sales mat alif., West Coast representative for Ciba 
0.8 plastics division, has announced the 


division tion producing plastic containers exclu 
e acettm™Procurement of an additional 10,000 square United States Rubber Co., New York, sively 
mm 0.008 tet of Warehousing space for storing Aral- N. Y., announced a price increase aver- 


ile EpOXxy resins. aging 3% on all vinyl Naugahyde up- 
holstery materials. Effective December 1, 
the increase ranges from 2-12¢ per linear 
yard on automotive, furniture, and baby as announced the commercial produc 
carriage upholstery, and on vinyl mate- tion of Dow Polyethylene 700° C., a 
rials used for luggage, clothing, handbags, P@Pper coating grade. The new product is 
and shoes being manufactured at the Freeport, Tex 
plant 
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Dow Chemical Co., Midland, Mich... 


se acetalt 


).200 inch General Electric Research Laboratory, 


chenectady, N. Y., has announced the 
stablishment of a European office, with 
, corge J. Szasz serving as overseas repre- 
gid rete tative. For the present Dr. Szasz will 
ders, maintain an office with International Gen- 
ral haviigeral Electric, Ltd., Crown House, Aldwych. 
1 said. bERLondon W.C. 2, England 
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The Society of the Plastics Industry, 
Inc., has made available an eight-minute 
film, entitled “The Story of Standard- 
Quality Vinyl Film,” to fabricators and 


Reichhold Chemicals (Canada), Ltd., has 
announced the purchase of 112 acres of 
land at Millhaven, Ont., as a possible plant 


result i . ere Button Works, Inc., Auburn, retailers for use in their sales training site. Located near Kingston, on the St 
fhe gre 4650 4, moved its Chicago office from programs. Among the points covered are Lawrence waterway, the plot has ready ac- 


wrence Ave. to larger quarters 
¢ Highway, Park Ridge, Tl. 


gage and textures, best usages, tests, and 
importance in modern living. 


at 911 B pron water power and transportation fa 
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News from Abroad 








Erosion Tests on Plastics 
for High-Speed Aircraft 


On November 17, 1955, M. G. Church, 
of the British Ministry of Supply, read a 
paper on “Some Problems Affecting the 
Use of Plastics in High-Speed Aircraft,” 
before the London Section of the Plastics 
Institute. This paper explained the prob- 
lems presented to the aircraft industry by 
the growing difficulty of meeting the de- 
mands imposed on construction materials 
by designs calling for progressively faster 
planes. 

Dr. Church emphasized the effects of 
rain and aerodynamic heating on plastic 
radomes and cockpit enclosures. All known 
materials used in aircraft construction 
erode to different degrees when bombarded 
by high-speed rain. In general, plastics are 
rapidly and badly eroded, but even light 
metal alloys and glass suffer erosion at 
surprisingly low speeds. At 500 mph., ero- 
sion of glass-reinforced polyester laminate 
is SO rapid as to render it useless in a mat- 
ter of minutes. It has been found that the 
rate of erosion is proportional to the sev- 
enth or eighth power of the speed. 

The solution to the difficulty has been 
sought in protective coatings and a neo- 
prene rubber-type coating has been de- 
veloped which gives up to three hours of 
protection at 500 mph. However, this is 
not an entirely satisfactory solution, and 
studies of the mechanism of rain erosion 
under flight conditions have been under- 
taken both in the United States and in 
the United Kingdom in the hope that these 
will further the search for suitable modified 
laminating resins or more effective protec- 
tive coatings. 

At the Royal Aircraft Establishment, a 
wide range of materials is being examined 
in a specially-constructed test rig consist- 
ing essentially of a whirling arm near 
whose extremity the sample is attached. 
The arm can be rotated up to a maximum 
peripheral speed of 500 mph. (the usual 
rate for test runs), and rain drops averag- 
ing 1.9 mm. in diameter are used (equiva- 
lent to a rainfall of one inch per hour). 
Work on this test rig has shown that 
laminates must be void-free for maximum 
erosion resistance. Even when protected 
by a neoprene skin, compression failure of 
a “voidy” laminate will still occur, caus- 
ing loss of adhesion of the neoprene coat- 
ing and followed rapidly by blistering 
and rupture. 

A design study is being made of a whirl- 
ing arm capable of much higher speeds, 
Dr. Church said, and it is hoped that sys- 
tematic studies of materials for the re- 
inforced plastic skin and the protective 
coating will reveal better materials and 
yield information on the. relationship be- 
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tween physical characteristics and erosion 
resistance which will point the way to still 
more resistant materials. 

Apparatus has also been designed at the 
R.A.E. for the more detailed study of the 
erosion of materials by impacting rain- 
drops. This study fires the specimen at a 
drop of water suspended on an artificial 
web made from a solution of an acrylic 
polymer and supported in a vertical plane. 
It is expected to eventually study impacts 
over a wide range of velocities, including 
the supersonic. 

Dr. Church next discussed aerodynamic 
heating resulting from the effect of an air- 
craft in compressing air and changing its 
velocity. Calculations showed that flight 
above 36,000 feet, where the atmospheric 
temperature is about —S6.5° C., would 
produce boundary layer temperatures un- 
der the most favorable conditions ranging 
from —18° at Mach 1 (equal to the speed 
of sound) to 530° C. at Mach 4 (four 
times that speed). At sea level, the range is 
from 67° C. at Mach 1 to 847° C. at 
Mach 4. 

“The materials currently in bulk produc- 
tion in this country (England) are unsuit- 
able for anything but just supersonic speeds 
(M 1.2) at low altitudes, and for speeds 
up to M 2 in the stratosphere,” Dr. Church 
said, in reviewing available transparent or- 
ganic polymers. Polymethyl-chloracrylate, 
if developed optically, might permit a maxi- 
mum speed of M 2.2 under stratospheric 
conditions, and M 1.4 for low-altitude 
flights. The suitability of laminated glass is 
limited by the interlayer; however the pos- 
sibility of a suitable silicone interlayer 
offers prospects of speeds corresponding to 
the temperature of toughened glass (about 
M 3.2 in the stratosphere, and M 2.4 at low 
altitude). 

Neoprene-protected skin will not be suit- 
able at high temperatures, he went on. For 
radomes, tri-allyl cyanurate-modified poly- 
esters offer a possibility of producing lami 
nates useful to 180° C., perhaps even 200 
C. Silicone resins will resist up to 250° C. 
or a little higher, but mechanical strength 
at ordinary temperature is inferior. For 
sandwich radomes, Dr. Church points to 
the possibility of foaming phenolic resins 
and silicone resins. This application is being 
studied with promising results thus far. 

Looking into the future, Dr. Church 
stated that it is “almost inevitable that . . 
we shall eventually have to leave organic 
polymers and look for other nonmetallic 
materials.” He mentioned mica-reinforced 
glass for certain radome applications, and 
the possibility of foaming ceramics. To the 
chemist, however, the possibility of devel- 
oping inorganic or nearly-inorganic poly- 
mers from which resinous materials with 
much higher heat resistance could be ob- 


tained would be the more j 
cites as examples which seem 
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the carbon chain is replace 
P and N atom compounds 
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St. Eric's Fair, Stockholm 


A number of foreign countries, inclyg 
the United States, Czechoslovakia, p. 
mark, Germany, Israel, Italy, Jugoslay 
Netherlands, and Russia, were represen, 
at the St. Eric’s Fair, held in Stockho) 
Sweden, on August 27 to September jj 
1955. Special centers of attraction were; 
large American pavilion featuring play 
in numerous applications in the exhibit 
on “Americans at Home.” 

Foamed plastics, plastic toys, decora 
plastic film and artificial leather, and . 
truded silicone tubing and profiles we 
seen at the West German section, aly 
few machines for the plastics industry 

The goods displayed by Swedish man 
facturers gave evidence of Swedish inter 
in the newer plastics. Among those drawiy 
special attention were three materials fy 
the building industry: Styropor polystyreng 
foam in the form of sheets and shape 
parts intended chiefly for insulation pw 
poses, and made by Nordiske Frigoli 
A. B., Holmstad; laminated wall and fio 
coverings made from veneers of wood chij 
with top and intermediate layers of flexibid 
PVC film and a backing of pastebo 
or textile fabric (made by A. B. Veninlj 
Ltd., Norrkoping); and compound sheely 
for interior uses, consisting of a thin sw 
face layer of laminated paper and an an 
noplast on a thicker backing of wood fite 
(made by Ji-Te A. B., Astorp). The lat 
mentioned sheets, come in various desigs 
and, while cheaper than the usual all-pl 
tic laminates, are claimed to be easier # 
cement in place, stiffer, and almost # 
wear-resistant. 

A possible competitor of transparet 
PVC sheet for covering greenhouses mi 
be the uncolored polyethylene sheet for & 
same purpose shown by R. W. Nis 
A. B., Stockholm. At other Swedish 4 
hibits there were technical 
parts made from. polyamide and PVC; hig 
frequency welding machines, and % 
boats of glass fiber-reinforced 
resin which attracted much inte 

Another reinforced plastic 
welding machines were on view | 
mark section. Machines for the 
industry were shown by Italian 
turers; PVC material and semi! 
goods of PVC were featured by J 
injection molding compounds b 
slovakia; and silicone products 
proofing masonry and fabrics ol 
by East Germany. 
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John J. Halvorsen 


John J. Halvorsen, formerly technical 
ector of plactic pipe and fittings for 
pntinental Can Co., has joined Orange- 
reg Mfg. Co., Inc., Orangeburg, N. Y., as 
anager Of sales and development for the 
mpany’s new plastic pipe division. His 
ustrial experience also includes service 
ith Crane Co. as supervising engineer of 
etal and plastic pipe, fittings, and flanges. 
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John Porter has been appointed a sales 
presentative for Baldwin-Lima-Hamil- 
bn Corp., Philadelphia, Pa. To sell BLH 
esses and power tools in the New Eng- 
nd district, Mr. Porter will be based at 




























ation pugme company’s New York City office and 
€ Frigol rve the states of Maine, Vermont. 
and fig assachusetts, Rhode Island, and Con- 
vOOd chip 


cticut. A graduate of Swarthmore Col- 
ee, Mr. Porter has been with BLH 
ess engineering since 1952. A. F. 
wore, who formerly served the New 
ngland district, will concentrate his ac 
vities in New York State and Northern 
lew Jersey, 


of flexiblg 
asteboax 
. Venin 
nd sheet 
| thin su 
d an ami 





IS designg 
il all-plas 
easier f 
almost 4 


anspareti 
uses mal 
et for the 
/, Nise 
edish ¢ 
ods an 
VC; higt 
nd som 
polyeste! 


Be R. C. Seanor 


R. C. Seanor has been named vice presi- 
lent in charge of engineering for Adamson 


rest nited Co., Akron, O. He had been in 

oat WM Echarge of engineering at the Akron plant 

the Det Since 195( 

plastic 

manutac 

i-fimishet Richard S, Light has been elected vice 

igoslavi President in charge of manufacturing for 

Creche Plax Corp., Hartford, Conn. He joined the 

wy walt’ mim last year as general factory manager. 

eCe fite Prior to that time, he served as vice 
President in charge of production and pro- 
‘urement for the Snow Crop Division of 
Clinton Foods, 
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Charles A. Heiberger has been appointed 
manager of the plastics and polymers de- 
partment for Food Machinery & Chemical 
Corp.’s central research laboratory, which is 
presently under construction at Princeton, 
N. J. Dr. Heiberger has served as research 
director for the firm’s Ohio-Apex division, 
Nitro, W. Va., for the past ten years. 


Roy T. Cucullu has been appointed rep- 
resentative for Columbian Carbon Co.’s 
line of Mapico synthetic iron oxide colors 
in the area around New Orleans, La. 





William Murphy 


William Murphy has been appointed pro- 
duction manager for Bolta Products, divi- 
sion of General Tire & Rubber Co., Law- 
rence, Mass. He previously served as 
assistant production manager for Bolta, 
and as manager of Goodall-Sanford’s plas- 
tics division. 


Harry J. Karakas has been appointed 
manager of the process equipment division 
of Rodney Hunt Machine Co., Orange, 
Mass. Before joining Hunt, Mr. Karakas 
was director of project engineering sales 
for Pfaudler Co. In his new position, he 
will be responsible for application, devel- 
opment, engineering, and sales activities of 
the division. 


Alfred M. Bretschger has been named 
manager of the Vancouver plant of Becco 
Chemical Div., Food Machinery & Chemi- 
cal Corp., Buffalo, N.Y. A graduate of 
M.I.T. and the University of Buffalo, Mr. 
Bretschger has been with Becco since 1948 
in various engineering and production 
posts. In his new position, he replaces 
Henry P. Vogt, who becomes manager of 
Becco’s main plant in Buffalo. 


J. Frees Brossy has joined Houze Glass 
Corp., Pt. Marion, Pa., as a plastics re- 
search engineer. He was formerly with 
Glenn-L. Martin Co. and the Englander 
Co.’s plastics division. 







Louis Miller Sherman 


Louis Miller Sherman has joined Thiokol 
Chemical Corp., Trenton, N. J., as manager 
of the market development department 
He previously served as associate director 
of product development for Ethyl Corp.; 
as assistant secretary of Chemical Con 
struction Corp.; and in various chemical 
engineering capacities with American 
Cyanamid Co. and E. I. du Pont 


Trevis V. Rankin and Sondol E. Werner 
have been appointed by Colton Chemical 
Co.. Cleveland, O., as technical service 
representatives for the west coast and cast 
coast, respectively. Mr. Rankin, who has 
20 years of chemical industry experience, 
will serve the Far West and Rocky Moun 
tain regions from his headquarters at 
Emeryville, Calif. Mr. Werner, who has 
been with U. S. Industrial Chemicals and 
Archer-Daniels-Midland Co., will cover the 
entire east coast and work from head 
quarters in Newark, N. J 


John J. Ziccarelli has been appointed to 
the technical sales department of Glyco 
Products Co., Inc., New York, N. Y. He 
has been assigned to the New York office, 
and will assist in covering Metropolitan 
New York, Eastern New York State, and 
northern New Jersey. A_ graduate of 
Purdue University, Mr. Ziccarelli was for- 
merly with California Texas Oil Co. and 
Socony Mobil Oil Co. in technical service 
and development work 


George H. Taft has established a per 
sonal consultant service in Concord, Mass 


for the assistance of management in the 
chemical and plactics industries. Until re 
cently vice president of Deecy Products 


in research and de 
Goodrich Co., and 
purchases for B. I 


Co., he was formerly 
velopment with B. F 
manager of chemical 
Goodrich Chemical Co 





John F. Snyder, Jr. 


John F. Snyder, Jr., has been appointed 
works manager at the Kenton, Ohio, plant 
of Hooker Electrochemical Co.’s Durez 
Plastics Division. He had been serving as 
superintendent of the Kenton plant since 
its construction in 1954 







Names in the News (Cont'd) 





Gene E. Matz has been named assistant 
to the president of Popular Plastic Prod- 
ucts Corp., Northport, N. Y. He will act as 
a liaison between the company’s depart- 
ments, and also assist on customer rela- 
tions. He was formerly with Plastic Mold- 
ing Powders, Inc. 


John L. Patterson has been appointed 
manager of the newly established sales 
promotion department, plastics division, 
Celanese Corp. of America. Former sales- 
man for the firms Marco polyester resins, 
he will be responsible for promotional 
activities and the coordination of the sales 
and advertising programs of the plastics 
division. 


D. F. Oakes has been appointed sales 
manager of Edwards High Vacuum (Can- 
ada), Ltd., Toronto, Ont. The firm manu- 
factures high vaccum equipment, rotary 
pumps, diffusion pumps, fittings, and instru- 
mentation. 


Fritz J. Nagel 


Fritz J. Nagel has been appointed vice 
president of Polymer Processes, Inc., Read- 
ing, Pa., a subsidiary of the Polymer Corp. 
He joined the firm after two years as di- 
rector of research at Congoleum-Nairn, 
Inc. Mr. Nagel will direct the development 
of the new Whirlclad coating process, and 
serve as technical assistant of the president 
of the parent organization 


Henry H. Reichhold was named chair- 
man of the newly formed executive com- 
mittee of Reichhold Chemicals, Inc., White 
Plains, N. Y. Other board appointments 
included Stefan H. Baum as executive vice 
president, and Herbert W. Mason, Jr., as 
vice president and general manager. 


R. G. Kelso and Richard H, Proctor have 
joined the sales staff of the chemical divi- 
sion, Emery Industries, Inc., Cincinnati, O. 
Mr. Kelso was associated with Carbide 
& Carbon’s research laboratories, and with 
its technical sales staff. Mr. Proctor served 
as group leader of Koppers’ Monica, Pa., 
laboratories, and as salesman for Fischer 
Scientific Co 


Robert C. Davenport has become vice 
president and general manager of Plastics 
Products Corp.’s sheet forming division, 
Bedford Heights, O. Formerly associated 
with Gregstrom Corp., Bolta Products, and 
Hercules Powder Co., Mr. Davenport has a 
wide range of experience throughout the 
plastics industry 
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Photos 


J. N. Grove 


Studio of the N.Y. Times 


W. H. Hough 


W. H. Hough and J. N. Grove have been 
appointed managers of the newly-estab- 
lished eastern and Detroit district offices, 
respectively, for Barrett Division, Allied 
Chemical & Dye Corp., New York, N. Y. 
The eastern district will service sales terri- 
tories in the New England states, Middle 
Atlantic states, West Virginia, and Eastern 
Ohio. The Detroit office will serve the mid- 
west and southwest. Mr. Hough formerly 
was a Sales representative for Barrett, while 
Mr. Grove was a special representative for 
Plaskon polyester resins and oils 


Gordon E. Ketring has been named as- 
sistant to the western sales manager of the 
chemical division, Borden Co., New York, 
N. Y. He previously was in charge of the 
company’s Washington industrial adhesives 
sales. 


David Healy, representative for Taylor, 
Stiles & Co. in northern New York and 
parts of New Jersey, has added the five 
boroughs of New York City and Long 
Island to his territory. 


y Thomas J. Lamond 


Thomas J. Lamond has been appointed 
vinyl production manager for General Tire 
& Rubber Co.’s Bolta Products division, 
Lawrence, Mass. Former chief chemist and 
calendering superintendent for the division, 
he will supervise the production of Bolta 
flex and Bolta-Wall 


James C. White has resigned as presi 
dent of Eastman Chemical Products, Inc., 
to accept the office of chairman of the 
board. He will continue as president of 
Tennessee Eastman Co. and Texas Eastman 
Co., manufacturing divisions of Eastman 
Kodak Co. William S. Vaughn, first vice 
president, was elected president and a di- 
rector of Eastman Chemical Products. He 
will continue to act as first vice president 
of the aforementioned manufacturing divi 
sions 


L. J. Polite, Jr., has be 
product sales manager for Di 
Co.’s chlorinated products diy 
ing W. B. Beeson, Jr. Mr. Be 
cently named manager of Di 
York-New England branch 
New York City. Mr. Polit 
served as agricultural chemica 
ager. 


aPPOinteg 
nd Alkali 
N, Succeed 
OM Was rp 
Ond’s Ney 
$ Office | 
PFeVioys 
Sales Man 


N. A. Ruston, director of 
and service for Emery Industries, |, 
Cincinnati, O., has retired after 26 yo» 
of service; however, he will continue 
in a consulting capacity. Mr. Rustop ; 
succeeded by W. T. Meinert, assistany ; 
rector of the department, who will now} 


velop - 


responsible for market developmen; 
technical service activities. 


Merrill Chase 


Thomas J. LaBounty 


Thomas J. LaBounty has been elecie 
vice president of Bee Chemical Co 
its wholly-owned subsidiary, Logo, In 
Chicago, Ill. His major responsibilitie 
be customer relations. 
ind market analysis 


sales, advertisir 


Clarence W. White, Jr., sales repre: 
tive for Eastman Chemical Products, Inc 
has been transferred from Kingsport, Ten: 
to the New York City office. He replace: 
J. B. Williams, who takes charge of t 
new plastics division sales office in At 
Gia 


John A. Wilson has been elect 188 
ant secretary of Diamond Alkali | 
Cleveland, O. He formerly served 
torney in the legal department of Dre 
Industries, 
Gras 


Inc., and as secretary of A 


ated Equipment. Inc 


R. J. Southwell 


R. J. Southwell has been nai 
dent and a director of Canadiat! 
Chemicals, Ltd., Montreal, Que cc 
ing V. G. Bartram who has © |, Mr 
Bartram also has retired as p! I 
Shawingigan Chemicals, Ltd. Mr. 
joined Canadian Resins in 194 
manager; was appointed a vice p 
1954: and became executive vic 
last year 
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Wipe-On Epoxy Paste Filler 


Epocast H-991A filled epoxy resin, are 
cent introduction by Furane Plastics, Inc., 
has been utilized as a wipe-on paste for fill- 
ng voids in epoxy and polyester laminates. 
white in color, the material will dry in less 
than one hour. 

Suggested formulation calls for 12 parts 
Hardener 941 to 100 parts of the resin. A 
limited pot life of 15-20 minutes suggests 
immediate application. Epocast H-991A is 
spread over the area with a flexible straight- 
edge or squeegee until all pits and imper- 
fections are filled, and then wiping off the 
excess. Shrinkage is reportedly negligible 


Readers’ Service Item M-]I 


Secondary Vinyl Plasticizer 


\ secondary plasticizer, reportedly offer- 
ng economy, ease of handling, and good 
lor and odor characteristics in vinyl 
rmulations, has been introduced by the 
etrochemical department of Continental 
il Co. Designated Conoco H-300, the new 
naterial is said to exhibit superior heat and 
ght stability and low-temperature flexi- 
lity when used in conjunction with 
xtyl phthalate. 

Evaluation studies have been conducted 
rmarily with plastisols; however, pre- 
minary tests indicate its usefulness in 
ry-blend mixes. Mixtures containing 
moco H-300 show significantly lower 
nitial and aged viscosities. Extractability is 
w with soap solutions, and high with 
ydrocarbons. An oily, light straw-colored 
quid, H-300 gives evidence of a low-order 
volatility, excellent wetting properties, and 
good tensile strength when used to replace 
ip to 25% of the primary plasticizer in 
vinyl formulations 

The following typical physical properties 
ire reported for the material: 
Odor Mild 
Specific gravity @ 100° F 0.865 
Molecular weight 300 
Bromine number 0.4 
\niline point. ° C 30 
Viscosity @ 100 F., cps 19.9 
Flash point, ° F. . . 335 
Freezing point, ° F. . —40 
Distillation range, ° F 600-740 
M-2 


Readers’ Service Item 


Trowelling & Splining Epoxy 


4 tooled-in-place epoxy resin, said to 
permit plastic fillets which blend smoothly 
into changing contours, has been introduced 
by Marblette Corp. Designated #631A, 
the resin is spread over the pattern and 
smoothed over with a waxed, chrome- 
plated spherical ball. The cured fillets bond 
permanently in place, reportedly without 
shrinkage. 

The material has the consistency of 
putty when mixed with the hardener. For 
splining master mock-ups and related tool- 
ing, #631 is used to build up within “4¢-% 
inch of the finished template line. A face 
coat of white resin #633 should be applied 
after the first coat is tack-free. The resin 
is also used for bridging, reinforced corners 
and for making laminated stretch dies with 
foamed cores. Suggested formulation is 100 
parts of resin to 12 parts, by weight, of 
#665 hardener. Cure is effected at room 
temperature. 


Readers’ Service Item M-3 





Electrical Grade Polyethylenes 


The Petrothene 300 series of 
grade polyethylenes has been introduced 
by U. S. Industrial Chemicals Co. Desig 
nated Petrothenes 300, 301, and 302, the 
materiais ure said to meet specifications for 
infantry field wire, line wire, and TV lead 
in wire coverings; high-frequency and high 
voltage insulation; and and cable 
jacketing 

All three types are available with anti 
oxidant, with antioxidant and carbon black 
and in other colors both with and without 
a non-discoloring antioxidant. Over-all 
property data is unpublished as yet; how 
ever, specifications are said to fall within 
the typical limits of electrical-grade poly 
ethylenes. Differences between the three 
types are based on melt indexes for un 
compounded materials. Petrothene 300 has 
a melt index of 0.3; 301 has an index of 
1.0; and 302’s index is reported at 2.8 


electrical 


wire 
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Polymerizable Vinyl Dispersant 


A high-boiling, low-viscosity monomer, 
said to be an excellent dispersant for 
plastisol-grade vinyl resins, has been intro- 
duced by Carbide & Carbon Chemicals Co 
Designated Monomer MG-1, the materia} 
is polymerized during fusion of vinyl plasti 


nets 


Pleasing’ Odor=More Sales 


consider 


RUBBER 


A soft tale odor helps sell baby 
pants. A soap-fresh fragrance 
adds buy-appeal to shower cur- 
tains. Hand bags with a simulated 
leather odor have a real competi- 
tive advantage. 

Perhaps an appealing odor—or 
freedom from objectionable odor 
—is just what your product needs! 


uw 


SINDAR can give you expert assist- 
ance. Our ReEsopors were specifically 


resodors*! 


PLASTICS 


developed for use in plastics and 
rubber. They are easy to use— 
just add the oil at any convenient 
point in your They'll 
stand up under your tempera- 
tures too. 

There’s a Resopor to give your 
product exactly the right odor 
appeal. May we send you samples 
and put our experience to work for you? 


process. 


* Reg. U.S. Pa 


SINDAR )Kégcaaaeceeuae 


Industrial Aromatics and Chemicals 


330 West 42nd Street + New York 36, New York 
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sols to form a hard end-product which re- 
tains no plasticizing action. 

MG-1! has a volatility of the same order 
as DOP, and may be used alone or in 
blends with conventional plasticizers. Prod- 
ucts of any desired degree of flexibility or 
rigidity can be obtained by varying the 
concentration of MG-1 in the plasticizer 
blend. Through the use of proper inhibitor- 
catalyst combinations, an induction period 
in its polymerization can be effected. By 
making this period slightly shorter than 
the total processing time, very stiff or 
hard compounds are produced. 

The polymerization reaction is mildly 
exothermic, and a peroxide catalyst in a 
concentration of 1-3% may be required 
to obtain adequate cure. Cobalt acceler- 
ators may be used; however, they should 
never be pre-mixed as an explosion could 
result. MG-1 contains a small amount of 
hydroquinone as a polymerization inhibitor. 
[his permits storage, and need not be re- 
moved before use. 

Typical physical properties are reported 
as follows: 


Viscosity @ 25° C 

Specific gravity 

Color, Gardner ; 

Refractive index @ 30° ¢ 

Weight, Ibs./gal. 

Volatile loss at 375° F., 
cm. of surface .... 


Readers’ 


mgs./sq. 


Service Item M-5 





Two Liquid Epoxy Hardeners 


Two general-purpose epoxy catalysts, 
designated Dion RP-7 and Dion RP-22 
and based on metaphenylene diamine and 
4,4-methylene dianiline, respectively, have 
been placed on the market by the Chemical 
Process Co. Being thin liquids they effect 
a considerable reduction in the viscosity 
of epoxy resins and, thus, increase their 
pot life. 

All operations are conducted at room 
temperature. RP-7 is mixed with the resin 
in the ratio of 17:100; RP-22 requires 21 
parts per 100 parts of resin. Being heavier 
than the resin, the hardener sinks to the 
bottom; a factor which is said to facilitate 
mixing. Cure is effected in 24-48 hours at 
ambient temperatures; however, a_ heat 
cure of 1-2 hours at 250-300° produces a 
more heat-resistant product. 

Physical properties are 
follows: 


reported as 


RP-22 
Viscosity @ 20°C 
Zahn Cup, cps.. 
Specific gravity. . 
Pot life. hrs . 
Storage temperature, °F.. 
Freezing point I 


140-150 
1.170 
10-11 
50-130 
Supercools 
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Primary Monomeric Plasticizer 
A monomeric, low-volatility plasticizer, 

which is said to feature stability and 

permanence in applications subject to 


specify 


nL COMONOMERS 


Unsaturated diesters of high purity available in commercial 
quantities for use as comonomers in polymerization reactions. 


DIOF 
DOF 
DBF 
DIOM 
DOM 
DBM 


Di-iso-octyl Fumarate 


Dibutyl Fumarate 
Di-iso-octyl Maleate 


Dibutyl Maleate 





Di-2-ethyl hexyl Fumarate 


Ready... reliable... 
RC serving 
American industry, 
since 1930 


Di-2-ethyl hexyl Maleate 


WRITE FOR SAMPLES! We'll send you a brochure on all RC products that 
can speed your operation, improve your finished products. 


RUBBER CORPORATION OF AMERICA 


New South Road, 
Sales Offices: NEW YORK ° 


Hicksville, 
AKRON °* 


nt * BOSTON 


above-normal atmospheric cor 
been introduced by Godfrey | abot. Ine 
Called Cabflex HS-10, the maicrial i. 
alkyl aryl phthalate ester deveioped \,. 
new process, which decreases yojy)), 
without sacrifice of processing characte 
istics and compatibility. 

The new plasticizer reported|y has 
trical properties superior to DOP 
long-term, high-temperature » 
have demonstrated its excellent resistay,, 
to oxidation and heat breakdown. Inteng, 
primarily for vinyl wire-insulating cop 
pounds rated above 90° C., HS-10 jg cop 
patible with nitrate, butyrate, ethy| ¢ 
lose, methacrylate, styrene, PVC. p\ 
and vinylidene chloride. 

Vinyl electrical formulations containiy 
HS-10 were compared with standard | 
C. compounds, and shown to have 
times the volume resistivity of the polyme 
plasticized materials. Tests run on 15-p 
sheets aged 14 days at 121° C., and¢ 
days at 113° C., showed similar elongatic. 
retention. 

Physical properties are quoted as folloy 


ons 


Molecular weight 500 
Specific gravity 1.053-1.0% 
Weight, Ibs./gal. 8.8 
Flash point, Cleveland, °F. 457 
Fire point, Cleveland, °F. 510 
Boiling range, °C. 

Pour point, °C. 

Refractive index @ 20°C. . 

Acidity as acetic acid, % 

Hydrolysis, 24 hrs. @ 100° ¢ 

Moisture, % ae 
Viscosity @ 20° C., 
Odor 


cps. 


Readers’ Service Item M-7 


Thermoset Resin Component 


Monsanto Chemical Co.’s organic che 
icals division has announced the con 
mercial availability of Bisphenol A, a! 
material used in the manufacture of ep 
resins. It also serves as an intermediate i 
the production of oil-soluble phenol 
Physical properties and a content anal) 
reveal the following data: 


A ppearance White flak 
Odor Slight 
Melting point, C. 150-155 
Boiling point, °C. 22( 
Crystallizing point, °¢ 154 
Phenol content, % . 0.3 
Moisture content, % 

Ash content, ‘ 

Iron, parts/million 

Color, APHA 

Heat stability 


Bisphenol A is soluble in ace 
alcohol, slightly soluble in carb 
chloride, and practically insoluble 
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(HOns, bal Mat (Cont'd.) which combines the properties of a hy- Octylenc — Cw is 
abot, jj a drocarbon with those of an internal ether. = = — 
erial js x It can be used for the stabilization of chlor- “*S8,  oxirane - a 
ped by, inated products, and as a plasticizer for Freezing point, ; e pe 
Nola ee Fil )-Grade Polyethylenes PVC. Soluble in lubricating oils, octylene — goitine point lia an v 
Character, 4 oxide is of interest in synthetic lubricant @ 45 mm., °C. 76-78 
fhree film-grade polyethylene resins manufacture. It lowers the viscosity of At3.$mm.. °C aa _ ae 
has eg. ye been placed on the market by Spencer epoxy resins, and reacts with the curing Refractive index 
DOP, safemical Co. Designated Poly-Eths 2205, agent to form an integral part of the @,2hCz cc. Laie LAW Latte 
BING te is, and 2235, the materials are said to finished resin. Bifunctional, the material is Hydrocarbons 
L TeSistano, oduce films of excellent clarity, impact useful in the preparation of modified alkyds, — Soluble Hisoluble Soluble 
. Intendeifimrength, and flow properties. They are polyesters, and other glycol esters. Flammability ... Flammable Flammable Flammabl 
ating cop pplied in the form of “%-inch cubes. Uses for dodecene oxide and Cyj¢-Cjs 
“10 is cop Poly-Eth 2205 is intended for drum are similar to those given above; however, Readers’ Service Item M-1] 
thy! cell pers, protective covers, packaging of soft 9 mention is made of their use with epoxy 
VC, Pv ods, and as a moisture-barrier under resins. Property data is reported as follows: 
ors. Poly-Eth 2215 combines a desir- 
CONtainiyfEEhle balance of slip and block-resistance 
ndard |) operties with clarity and impact strength. 
» have | oly-Eth 2235 is similar to 2215, but has 
© polymer ichtly better slip resistance. Average | 
on 15-pj operty values for the three grades, as 
Sey and 6 etermined by ASTM test methods, are | 
elongation ported as follows: 
as follows elt index, gms./10 min 2 
pecific gravity .. ive “Se 
00 itimate tensile strength, psi es ae 
053-1.0% longation, % yt 550 
8 ield strength, psi. cag 1,220 | 
57 Brittle point, °F. or —148 
10 hoftening point, °F. Bes 208 
62-288 Power factor . 0.0002 
35 Bulk factor ..... i 1.76 ° 
sir Vanderbilt 
od Readers’ Service Item M-9 M . ls 
, 
~ atervals for 
78 ° 
il Vinyls 
Heat-Activated Foam Powder 
7 \ formaldehyde condensation-type pow- VANSTAY C Provides efficient heat stabiliza- 
ver which will foam-in-place has been tion at low cost in tile formulations. 
developed by Emerson & Cuming, Inc. 
Known as Eccofoam GL, the material is | 
precatalyzed so that it will set up with | VANSTAY L | Recommended for maximum light 
heat alone. Finely-divided and free-flowing, stability and improved natural age- 
' the powder is poured into cavities, such : in oll wheel veal sueneaitions 
ven radome walls, which it fills uniformly ing im au viny sinc posi : 
nic chen ind completely. It is also used for the 
he com mbedment of electronic assemblies. vw STAY HT-VANSTAY S 
A, a raw Properties of Eccofoam GL at a density 2 : : re 
of epory Mo! 20 pounds per cubic foot are reported This combination provides excellent 
ediate in JENS follows: heat protection for vinyl composi- 
henolic tions during processing and in 
analvs Dielectric constant @ 10! cps... 1.48 service 
Dissipation factor @ 101° cps 0.009 . ; 
san fa Compressive strength, psi .... 600 
e@ Take 
ht VANSTAY IN’ Recommended for use with Van- 
155 Readers’ Service Item M-10 


stay S in non-plating heat stabilizer ° 


eg systems. 


VANCIDE 89 Non-metallic fungicide and bac- 
tericide effective in vegetable plasti- 
cized vinyls. 


Three Epoxidized Olefins 


Three long-chain, epoxidized olefins, 
llent hich will undergo polymerization, isomer- 
‘ation, reduction, and ring-opening with 


Our Technical Service Representatives 
variety of active hydrogen compounds, 


tet % : } 
ane ‘ve been introduced by Becco Chemical will gladly demonstrate : 
; Division, Food Machinery & Chemical the merits of our materials in your plant 
“orp. The materials are octylene oxide, | and assist in solving production problems. 


lodecene oxide, and Cyg-Cis oxide; each 
‘which contains a three-membered epoxy 
‘g and is epoxidized in-situ from a pre- 
lormed peracid. 

Octylene oxide is a high-boiling solvent 
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Alkon Model "D" double-acting cylinder. 


Double-Acting Steel Cylinder 


A new series of double-acting cylinders, 
featuring a non-metal, nylon contact be- 
tween the piston and cylinder wall, has been 
introduced by Alkon Products Corp. Des 
ignated Model “D,” the cylinders are avail 
able with 1%-, 1%4-, 2%-, and 3%-inch 
bores; both stock cushioned and non-cush- 
ioned; with pivot, foot, flange, or rod-clevis 
mounts; and as double-ended cylinders. 

The cylinders are designed primarily for 
pneumatic and hydraulic equipment, and 
are capable of operating under pressures of 
250 (air) and 500 (water or oil) psi. The 
cylinder barrel is chrome-plated seamless 
steel; the head is machined from _ high- 
tensile extruded aluminum; and the piston 
rod is of polished stainless steel. A nylon 
bearing wrapped around the piston pro 
longs cylinder life, and self-adjusting piston 
packings of Block-Vee design practically 
eliminate break-out friction. 

A cadmium-plated spring, spherical ra 
dius seal, and chamfered seat assure posi 
tive cushioning with immediate acceleration 
on the return stroke. One-inch stroke is 
standard; however, adjustable cushions for 
controlled strokes up to six inches are avail 
able. Three-way flush rabbet mountings 
front, rear, and horizontal, are included as 
standard equipment 


Readers’ Service Item E-1 


Small-Scale Horizontal Pumps 


A line of horizontal, high-head, centrif 
ugal pumps has been introduced by Law- 
rence Pumps, Inc. Designated Midgets A, 
B, and C, the small-capacity units are inter- 
changeable with respect to shaft, seal, bear- 
ings, frame, coupling, and sub-base. The 
nominal range of capacities and heads for 
the different sizes is reported as follows: 


Midget A Midget B Midget C 
1,750-3,500 1,750-3,500 1,750-3,500 





Speed, rpm 
Capacity, 
gms./min. 
Head, ft. 
Motor, hp. 0.25-1 
Suction size, in. . 0.75 
Discharge size. in.0.75 


5-10 


: 6-12 
25-100 


20-40 
37-148 40-160 
0.5-2 0.75-5 
0.75 1.25 
0.75 ! 
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[he pumps feature heavy-duty construc- 
tion, including extra heavy shaft and bear- 
ings and an open, non-clogging impeller. 
Size change is reportedly simple, requiring 
only a change of casing, impeller, and pos- 
sibly the motor. All wetted parts are made 
of L-20 stainless steel which is particularly 
resistant to corrosive solutions. 

Packing problems are avoided through 
the use of an external mechanical seal. 
Any leakage is caught in the cavity around 
the seal and drained into the leak collector. 
Sealed, pre-lubricated bearings require no 
further lubrication. The pumps are also 
available in other alloys, such as Hastelloy, 
and in plastics 


Lawrence Midget centrifugal pump 


Readers’ Service Item E-2 


Polyurethane Slab Reducers 


[wo new machines which convert huge 
slabs of polyurethane into sheets and rolls, 
thus facilitating shipment and fabrication, 
are presently available from Falls Engi- 
neering & Machine Co. Both units were 
developed by Campbell Machinery Devel- 
opment Co., which designs all special equip 
ment built by Falls. 

The Campbell Slab Leveling & Splitting 
Machine first levels the 16-inch plus slab 
by making cuts off the top. The saw is 
equipped with a 0.2-inch thick by %4-inch 
wide blade which runs on 14-inch diameter 
wheels. A guard bar covers all but the cut- 
ting edge, and is adjustable from %-10 
inches above the belt. The leveling roller 
assembly, which removes the uneven top- 
surface of the slab, is interchangeable with 
the gage roll. This roll is then used for 
splitting-off sheets of predetermined thick 
ness. 

Micro-dial gages give the approximate 
distances of the blade from the top surface 
of the belt and the gage roll. A newly- 
designed mechanism moves the table up 
and down automatically, synchronizing the 
table movement with the cutting blade. This 
feature permits successive cuts without 
handling the stock 


Campbell 
Machine. 


Dit 


Campbell Double-Head Self-indexing 
veyorized Slab Splitter 


VOB 


The machine is equipped with an 8&4-ing 
wide belt, which is powered by a 2-by 
motor through a Reeves variable-speed 
drive and gear reducer. Belt speed can & 
varied between 11-44 feet per minur 
[Three push-button stations are provid 
and a reversing starter enables the bi 
run in both directions. The machine is 
feet long by eight feet wide at the cop 
veyor; 146 inches wide at the cutting head 
It is wired for either 220 or 440-volt, three 
phase, 60-cycle motor and control 

The Campbell Double-Head Self-Index 
ing Conveyorized Slab Splitter also has a 
84-inch wide conveyor belt which feeds the 
polyurethane slabs to two vertically-adjust 
able splitting heads. Stationed opposite each 
other in the center of a 14-foot conve 
these heads automatically adjust thems 
to meet the stock as it moves 
forth on the belt. The slab is split 
pre-determined thickness, which can be 
thin as “Ye-inch 

With each cut, the split sheet is conve 
to one of the two roll-up units. The n 
chine will handle blocks 25 feet in leng! 
longer blocks when rollet 
placed at each end of the belt Slab s 
moves along at the rate of 13-60 feet f 
minute. The unit is 110 inches wide 
inches high, 19 feet long, and weigh 
proximately 10,000 pounds 


back 
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Plasticizing Extruder 


An entirely new type of ext 
to generate up to 80% of the 
the plastic mass by screw actio 
of conduction, has been deve 
Abaco Industries, Inc. Design 
Adiabatic, the machine utilizes 
screw, die restrictions, and 2 
conventional extrusion speed. 
portedly results in enough h 
generated to more than doubl 
tion 


* 
-~, | 
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rm heating and mixing are 












More uni 
imed for ‘he Adiabatic, as well as elim- 
tion of localized overheating and ther- 
| degradation. The standard 2%-inch 
meter model is electrically heated; how- 
»r, oil- or steam-heated machines can 
supplied Other features include a 20/1 


poth-to-diameter ratio; a solid, one-piece, 
ijed-stee! barrel; integrally-lined X-alloy 
rrel; heavy-duty reduction gear box; 
lical-ground gear; oversize antifriction 
yst bearing; U.S. Vari-drive 7/1 ratio 
9S or 25-175 rpm. starter; removable 
using; and relay ammeter for constant- 
rent input reading. 

The screw is available in hard alloy, 
her adiabatic or conventional, and is 
cially designed for the particular plas- 
The control cabinet features four or 
electronic pyrometer controls for heat 
culation. All individual circuits are har- 
<sed. and wired with circuit identifica- 
yn. and are easily accessible from the 
ont and rear. Other specifications are 
ported as follows: 
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Barrel heat, watts 6.000 
AN 84-inch Width, in. 2? 
Y a L-hp Length, in 75 
able-speeg Capacity, Ibs./hr. 80-120 
ed can i Weight, without motor, Ibs 1,900 
r minute Height, in. 41 
Provided 
he belt to 
hine 1S 
the cop f = 
ting head — 

a : 


olt, three 
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elf-Indey 
$0 has an 
feeds the 





ly-adjust 
site each 
-Onve 
lemse! ves 
back and 
plit | 
an be a 
Sonveved 
The ma 
n length 
VOTS af Abaco Adiabatic 2!/>-inch diameter extruder. 
ab stock 
feet p 
ide. 108 Readers’ Service Item E-4 
ighs 
Single-Flow Rotary Joint 
\ new and reportedly improved rotary 
joint, designed to convey liquids or gases 
‘fom a stationary pipe outlet to a revolving 
cylinder, calender, etc., has been intro- 
er. said oe by Seamlex Co., Inc. Designated 
heat _~<), the joint is a single-flow type of 
instead ‘avier Construction than earlier models. 
ood 3 The new Seamlex joint is equipped with 
ed the ‘Wo ball-bearings which support the re- 
special — shaft and guide it axially. This 
nes the Prevents misalignment and wobbling, and 
his re “sures continuous leak-proof perform- 
being “ice. An external screw adjustment per- 
produc MIS Compensation for normal wear to 


nade without removal of the joint it- 
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Seamlex PR-25 rotary pressure joint. 


self. A floating graphite seal, bellows- 
supported and self-aligning in any direc- 
tion, prevents excessive wear due to mis- 


alignment. 

Friction pressure against the rotary 
seal is reduced by means of a pressure- 
equalizing chamber. This also provides 
easy rotation and reduces power consump- 
tion. Other Seamlex rotary joints are 
available in standard sizes from %-2 


inches I.P.S., in both syphon and single- 
flow types 
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Self-Locking Drill-Press Clamp 


New J-Lock work-holding clamps, de- 
signed primarily for use with a drill press, 
have been introduced by Rockwell Mfg. 
Co.’s Delta Power Tool division. Positive, 
hold-down devices, the clamps are installed 
and locked by the tap of a hammer; re- 
moval is accomplished by tapping them a 
second time. 

J-Lock holds materials up to 2% inches 
thick, and are said to be especially useful 
in anchoring long work-pieces laid diagon- 
ally across the work table. The clamps 
are inserted in holes drilled at both ends of 
the table; the long leg of the inverted “J” 
entering the hole at an angle, and the 
short leg pinning the work to the table. By 
tapping the bottom of the “J” with a 
hammer, the spring action of the leg is 
compressed to hold the clamp in position. 





Delta J-Lock work-holding clamp. 
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“MULTIPLE DUTY" 
PLASTICIZERS | 


with the 
_ built-in lubricity 
factor make vinyl 
_ Compounding easier 





e anti-blocking properties 

e faster calendering and extrusion 

e elimination of other lubricants 

e thorough pigment and filler wetting 
e improved color in pigmented stocks 
eretained low viscosity in plastisols 


e outstanding low temperature 
flexibility 


ChO0se 


FLEXRICIN P-4 Best secondary plasti- 


cizer for general compounding 


FLEXRICIN 66 Tops for retention of low 


plastisol viscosity 


FLEXRICIN P-8 Excellent electrical 


properties; ideal for wire coatings 


BAKER STABILIZERS 


also make compounding easier by 
imparting effective processing lubri- 
cation—moreover contribute to longer 
life of finished goods. 


BVS® (Barium Ricinoleate) 
Cadmium Ricinoleate ° 
Calcium Ricinoleate (non-toxic) 


For further information on these + 
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The BAKER Castor Oil Co. 
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Nalgene polyethylene labware 


Polyethylene Laboratory Ware 


Beakers and test tubes, molded of East- 
man Chemical’s Tenite polyethylene by 
Ontario Plastics, Inc., have been added to 
the Nalgene group of specialized items for 
the laboratory market. Marketed by the 
Nalge Co., Inc., the products are virtually 
unbreakable and chemically inert, and may 
be used in any operation not requiring heat. 

The beakers have a full pouring spout 
and tapering sides which enable them to 
be nested. Nominal capacity is molded in. 
The test tubes are designed to withstand 
higher centrifugal forces than conventional 
tubes. The beakers are available in sizes 
from 50-1,000 m. The test tubes measure 
75 x 12, 100 x 13, 100 x 16, 115 x 15, 100 
x 19, 105 x 29, and 162 x 32 mm 


Readers’ Service Item P-! 





Fluorocarbon-Glass Laminate 


A fluorocarbon-glass cloth laminate with 
high temperature and extreme chemical re- 
sistance has been developed by M. W. Kel- 
logg Co. Intended as a lining for tanks, 
vessels, reactors, drums, pails, pipe, chutes, 
hoppers, fume hoods, and ducts, the lami- 
nate consists of a 10-12 mil film of Kel-F 
fluorocarbon on glass cloth and can be 
adhesive-bonded to almost any contoured 
surface. 


264 


Techniques for installing the laminate, 
as outlined by Kellogg, involve the follow- 
ing steps: cleaning and roughening the sur- 
face to which the laminate is to be ce- 
mented; cutting and fitting the laminate; 
applying adhesive to both laminate and 
supporting surfaces; holding the laminate 
in place until the adhesive sets; sealing the 
seams; and testing electrically for the pres- 
ence of pinholes and incomplete seams. 

Fabrication-wise, the sheets can be cut 
with shears or knife, and can be either 
cold- or hot-formed to any surface. Econ- 
omy-wise, the laminate is reported to make 
carbon steel competitive with many alloy 
metals. Still lower material costs are ex- 
pected for lighter-gage laminates used in 
applications requiring the special anti- 
sticking qualities of the plastic. 

Properties for the laminate are said to 
parallel those of the fluorocarbon alone. 
Sheets measuring 36 by 46 inches, as well 
as custom sheets, are available through 
Garlock Packing Co. and U. S. Gasket Co. 


Kel-F laminate lining for a 75-gallon acid 
quench tank withstands ice abrasion and tem- 
peratures ranging from 0-180° C. 


Readers’ Service Item P-2 


Extruded Polyethylene Liner 


A 15-gallon metal drum liner which will 


withstand corrosive industrial acids has 
been made from Bakelite’s polyethylene by 
a new extrusion technique, rather than by 
conventional molding methods. Jet Special- 
ties Co. extrudes the flat sheets which form 
the circular top and bottom ends, as well as 
the cylindrical walls of the leak-tight liner. 

The liners stand about 19 inches high, 
and have a diameter of approximately 15 
inches. They can be filled or emptied either 
inside or outside the metal drum. Molded 


Acid-resistant polyethylene drum liner 


polyethylene pressure 


cap 


closures will 


wing tabs for quick opening, and a pouring 
spout tube to eliminate spills are provided 


with the liner. 


rhirty- and 50-gallon sizes 


are also available through the manufe 


turer, Denver Plastics, Inc 
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Mne-Piece Polyethylene Tanks 


Low-cost chemical tanks with capacities 
p to 160 gallons are being molded in one 
iece from Bakelite polyethylene by Dela- 
gre Barre! & Drum Co., Inc. Leak-proof 
nd non-corrosive, the new tanks are suffi- 
ently translucent to reveal liquid levels. 
Molding these tanks in one piece elimi- 
ates the possibility of weak joints, welds, 
od seams. Rigid enough to be self-support- 
og. the tanks have wide usage in the 
ixing, storage, compounding, and process- 
ng of foods, pharmaceuticals, salts, water 
fteners, and cleaing or plating of metal. 
Wutlet valves at the base of the tanks are 
iso polyethylene. 


Readers’ Service Item P-4 


crezon resin-impregnated cellulose fiber sheets 
applied to plywood panel for permanent 
fusion by the hot press method. 


Plastic-Coated Plywood Sheets 


A weather-proof, plastic-surfaced fir ply- 
wood panel, said to incorporate both in- 
creased veneer yield with lower production 
costs, has been introduced by United States 
Plywood Corp. Designated Duraply, the 
panel is faced with Crown Zellerbach’s Cre- 
ion, a cellulose plastic sheet which is fused 
lo the surface. 

Key to manufacture of the product is a 
ew machine which automatically fills 
\notholes, splits, and other surface irregu- 
arities in the base panel with a plastic 
compound. This eliminates the need for 
expensive, high-grade surface veneer nor- 
mally required to provide a smooth foun- 
lation for the Crezon overlay. Since sec- 
ond-growth timber and saw logs may be 
itilized with no sacrifice in quality, costs 
are cut correspondingly. 

Manufacture of Duraply begins with a 
panel of exterior-type fir plywood, whose 
Waterproof glue meets the rigid perform- 
ance requirements of the industry’s joint 
quality control program. The patching ma- 
chine utilizes a plastic formulation devel- 
oped by American-Marietta Co. Following 
‘ure under infra-red reflected heat, the 
panel is sanded and fused to the Crezon 
‘heet under heat and pressure. The finished 
panel is said to require one fewer coat than 
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the three conventionally 
exterior paint system. 

Both Crown Zellerbach and U. S. Ply- 
wood shared development costs of the 
patching machine on which joint patents 
are pending. It will be available under 
license to other plywood manufacturers in 
the near future. Duraply is being marketed 
with one- and two-side plastic surfaces, in 
four by eight-foot sheets. Thicknesses range 
from 5/16-3/4 inch. U. S. Plywood will 
also precut and package special wide-lapped 
siding with beveled drip edges, furring 
strips, and ventilation. 


required for an 
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Polyethylene Arm-Rest Covers 


Arm rest covers molded of Eastman 
Chemical’s Tenite polyethylene are said to 
provide a smart and attractive way to pro 
tect new upholstery or conceal worn arm 
rests in recent-make automobiles. Desig 
nated Easy-Fit, the covers are manufac 
tured by Easy-Fit Corp., in a variety of 
colors. 

The new covers are semi-flexible, and 
have a soft, resilient surface. Installation 
is reportedly simple, requiring only the 
loosening and tightening of the two set 
screws. 


Easy-Fit polyethylene covers feature ease 
installation. 
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Fluorescent Light Diffusers 


Extruded polystyrene shields for fluor 
escent lights, reportedly featuring six times 
the light stability of conventional styrene 
shields, have been introduced by Sheffields 
Plastics, Inc. Accelerated aging tests based 
on exposure to concentrated ultra-violet 


Sheffield's UVR grade polystyrene shields for 
fluorescent light. 


light given off by a mercury arc lamp show 
the shields to retain their initial color, even 
after 60,000 lighting hours. 

Designated as UVR grade diffusers, the 
shields are stabilized through the use of a 
special ultra-violet light-absorbing material 
which is combined with the plastic on the 
light-source side during extrusion. In addi- 
tion, the light stability is reportedly 
achieved without sacrifice of initial color, 
hiding power, light transmission, toughness, 
or satin-smooth finish of conventional 
shields. 
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Polyethylene Fence-Insulator 


Light-weight electric fence insulators ar 
being molded of Du Pont’s Alathon poly 
ethylene resin by Northwest Plastics, Inc 
Called Red Snap’r, the insulators are avail 
able from North Central Plastics, Inc., in 
seven different types to fit almost any kind 
of fence post. 

Polyethylene’s resilience makes a snap 
fit possible, thus reducing installation time 
Impervious to moisture, Red Snap’r pre 
vents current leakage and will neither cor- 
rode nor crack. The insulators come com 
pletely assembled, 25 to a box 





Red Snap'r insulator. 


polyethylene 
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“Plaskon Polyethylene Lubricants in 
Vinyl Processing.” Report C-557. 3 pages. 
Data on vinyl film and sheeting are given 
to show that the lubricants are more effec- 
tive than either calcium or lead stearate 
in vinyl operations. 
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“Emulsifiable Plaskon Polyethylene.” 
Report C-559. 2 pages. Typical properties 
and electrical characteristics of Plaskon 
8429 are given, together with information 
on its use in the preparation of low-vis- 
cosity polyethylene emulsions. 


Readers’ Service Item L-2 


Publications of Bakelite Co.: 

“Extruderitems.” No. 3, dated January 
1956. 8 pages. This issue is devoted to a 
description of the company’s quality-con- 
trolled polyethylene extrusion compound 
DGD-4011 Black 865 designed for the ex- 
trusion of high-quality pipe. Properties of 
the material are given, together with in- 
formation on pipe sizes and working pres- 
sures, handling, coiling, sizing, extrusion 
conditions, and joining and fitting 


Readers’ Service Item L-3 


“Release Agents Lead to Stress Cracking 
of Polyethylene Film.” Technical Release 
No. 5, dated December 1955. 4 pages. A 
discussion of findings by a Bakelite de- 
velopment team showing that environ- 
mental factors may cause cracking and 
splitting of certain polyethylene film. Sili- 
cone release agents often used on commer- 
cial band sealers cause stress cracking 
when exposed film packages are cramped 
in a carton. This difficulty can be remedied 
by use of other types of release agents 


Readers’ Service Item L-4 


“Your Fact File on Diamond Chloro- 
wax.” Diamond Alkali Co. 40 pages. This 
illustrated manual describes and lists the 
Chiorowax grades, their physical prop- 
erties, and principal industrial applications. 
Tabular data is given on compatibility, heat 
stability, specific gravity, solubility, vis- 
cosity and miscibility. 


Readers’ Service Item L-5 


“Nopco News.” Volume 1, No. 1. Nopco 
Chemical Co. 4 pages. General descriptions, 
property data, and suggested uses for four 
new chemicals are offered in this, the 
first in a series of quarterly bulletins issued 
by the firm’s market development depart- 
ment. Included are a hydroxylated aliphatic 
amide plasticizer, an alkylated phenol poly- 
mer surfactant, an anionic PVA emulsion, 
and a modified ester of castor oil. 
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“Hydraulic Machinery.” Watson-Stillman 
Press Div., Farrel-Birmingham Co., Inc. 
General Bulletin 110-D. 24 pages. Detailed 
information and photos are given on the 
W-S line of injection, compression, and 
transfer molding machines for the plastics 
industry; extrusion presses for metals; 
metal-working equipment; railroad ship 
equipment; ordnance equipment; and other 
standard and special industrial machinery. 


Readers’ Service Item L-7 


Publications of Heli-Coil Corp.: 

“Design Manual and Catalog.” Bulletin 
No. 652A. 22 pages. Complete design data 
on the company’s wire thread inserts are 
given, together with photographs and tables 
of sizes, specifications, etc. 


Readers’ Service Item L-8 


“Military Design Manual.” Bulletin No. 
689A. 16 pages. A supplement to Heli- 
Coil Bulletin No. 652A, this booklet pro- 
vides design data for engineers working on 
military applications of the inserts, and 
gives military standards on drilling depth, 
class of fit, gages, etc. 


Readers’ Service Item L-9 


“Kel-F Plastic Laminate.” Garlock 
Packing Co. 2 pages. Description and 
photos of a new lining material for con- 
tainers, tanks, pipe, etc. The liner, a lam- 
inate of Kel-F plastic fused into a glass 
fiber cloth backing, is said to be lighter, 
less expensive, and superior in properties 
to costly alloy metals for containers. Prop- 
erties, advantages, and installation of the 
liner are discussed. 


Readers’ Service Item L-10 


“Quelcor Plastisol Systems 
Maintenance,” Data Sheet #8 
Inc. 2 pages. This illustrated bi 
lights the advantages and use 
in-plant systems for corrosion r 
industrial equipment. The pl 
application technique, and the 
equipment for the maintenance 
explained in detail. 
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“Naphthalene.” Chemical Safety Da, 
Sheet SD-58, adopted 1956. Manufacty 
ing Chemists’ Association, Inc. 12 pages , 
comprehensive discussion of the propertc 
of naphthalene, with essential informatio, 
for its safe handling and use. Topics ¢ 
ered include shipping containers, unloadin; 
and emptying, storage, handling, person, 
protective equipment, tank and equipme 
cleaning and repairs, waste disposal 
health hazards and their control 


Readers’ Service Item L-12 


“Harvest of Research, The Story o 
The Goodyear Chemical Division,” } 
David Dietz. Goodyear Chemical D 
Goodyear Tire & Rubber Co. 54 pages 
The illustrated story of Goodyear’s entr 
into the field of chemical materials 
creation of the Goodyear Chemica! | 
vision to serve the rubber, paint, plastic 
textile, and paper industries; and 
growth and development of the Divisior 
based on research and sound engineerir 
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“Three Types of Rodney Hunt Evapors 
tion Equipment Operate over the Range 
from Volatile Solutions to Powder with 
Infinitely Varied Control.” Rodney H 
Machine Co. Bulletin No. 125. 4 pag 
Operating principles, specifications, 4 
product applications are given for ' 
firm’s three types of evaporation equipme! 
for the plastics, chemical, petroleum, a0 
other industries. The equipment include 
Turba-Film Evaporators, Turba-Fils 
Floating Blade Evaporators, and H 
Luwa Spray Dryers. 


Readers’ Service Item L-14 


Technical data reports of Barrett |) 
vision, Allied Chemical & Dye Corp. 
“Properties of Plaskon Polyethylen 
Lubricants.” Report C-5510. 2 pages. 14° 
lar data are given on the typical proper 
electrical properties, and solubilit 
Plaskon polyethylene lubricants 
in two standard grades, each 
powder and extruded forms, and 
cial emulsifiable grade. 
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rigskon Polyethylene Lubricants 8406 


3407 — Resistance to Chemical 
ids.” Report C-558. 1 page. A tabula- 
* the weight changes of the lubricants 


immersion in 34 chemicals. 


Reade Service Item L-16 


ublications of Polychemicals Dept., E. 
» Pont de Nemours & Co., Inc.: 

‘Alathon’ Polyethylene Resin Injection 
ding.” Information Bulletin No. X-19b. 
,oes. Information is given on molding 
ipment, mold design, molding condi- 
»;. mold shrinkage, and prevention of 
page when injection molding Alathon. 


Readers’ Service Item L-17 


‘Alathon’ Polyethylene Resin Extru- 
” Information Bulletin No. X-70. 15 
es, Detailed information and data are 
en on the extrusion of Alathon, includ- 
extrusion equipment, extrusion of flat 
blown films, extrusion coating, pipe 
rusion, and wire coating. A section on 
uble-shooting includes possible solutions 
problems encountered during extrusion. 


Readers’ Service Item L-18 


“Polypenco Non-Metallics.” The Poly- 
r Corp. of Pa. 4 pages. The properties 
| characteristics of the company’s full 
e of nylon, Teflon, and specialty non- 
plallics are given, together with stock 
pes and standard size ranges. Specific 
s are described, along with the advan- 
s of fabricating from stock shapes. 


Readers’ Service Item L-19 


“Arochlor 1221, 1232, 1242.” Organic 
emicals Div., Monsanto Chemical Co. 
echnical Bulletin No. 0-111. 4 pages. 
ee chlorinated polyphenyls especially 
ted for the plasticizing of polyvinyl ace- 
‘emulsion adhesives are described. Prop- 
les, specifications, and laboratory data 
* given to aid in the selection of the 
t suitable plasticizer for the desired ad- 
‘ive properties. 


Readers’ Service Item L-20 


“Marvinol Grade Identification Color 


me.” Naugatuck Chemical, division of 
ited States Rubber Co. 1 page. This wall 
“rl, in color, serves as an aid in the iden- 
ation of shipping bags of Marvinol VR- 


Tes resins 
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“Vacform Model 88.” Vacuum Forming 
Corp. 8 pages. Complete specification data 
and price information is given on the firm’s 
Model 88 and 88-EM vacuum and drape 
forming machines. Photographs of opera- 
tional procedures are included. 


Readers’ Service Item L-22 


“Bondmaster Adhesives—Series M.” 
Rubber & Asbestos Corp. | page. Technical 
data, form, percentage solids, average vis- 
cosity, optimum curing times and tempera- 
tures, and applications are given for 30 
of the firm’s adhesive formulations used 
for bonding plastics and metals. 


Readers’ Service Item L-23 


“Victor Chemicals for Plastics.” Victor 
Chemical Works. 28 pages. Designed in the 
form of a file, it includes a handy, two-page 
application chart as well as separate data 
sheets on each of the company’s products. 


Readers’ Service Item L-24 


“Melamine Dinnerware.” Barrett Divi- 
sion, Allied Chemical & Dye Corp. 4 pages. 
Applications and advantages of melamine 
dinnerware for restaurant and institutional 
service are described in this folder. 


Readers’ Service Item L-25 


“Epichlorhydrin.” F-8862A. Carbide & 
Carbon Chemicals Co. 8 pages. Physical 
properties, typical reactions, and applica- 
tions are reported for the material. 


Readers’ Service Item L-26 


“M & T Chemicals.” C197R. Metal & 
hermit Corp., 6 pages. Formulas, descrip- 
tions, and applications for the firm’s line of 
chemicals and other products derived from 
tin, antimony, and zirconium are contained 
in this bulletin. New chemicals are grouped 
separately. 


Readers’ Service Item L-27 


“Cyclohexanol.” Monsanto Chemical 
Co., Organic Chemicals Div. Technical data 
sheet, dated Oct. 7, 1955. 2 pages. Infor- 
mation is given on the properties, chemical 


nature, toxicity, handling, and shipping of 


the chemical. 
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“A List of ‘dag’ Dispersions for Indus- 
try.” Acheson Colloids Co. 4 pages. This 
bulletin is essentially a chart listing the 
firm’s products, their physical properties, 
and applications. Materials included are 
collodial and semi-collodial dispersions of 
graphite, molybdneum disulfide, mica, ver 
miculite, zinc oxide, and acetylene black. 


Readers’ Service ltem L-29 


“Diall—A New, Improved Line of Di- 
ally! Phthalate Compounds.” Mesa Plastics. 
10 pages. This folder contains data sheets 
on eight filled compounds available to the 
electrical and electronic industries. A phys- 
ical property chart and a two-page appli- 
cations list is included. 


Readers’ Service Item L-30 


“Manual for ‘Molding Phenolics’.” Bake 
lite Co. 23 pages. Intended to supplement 
the company’s new film, “Molding Phen 
olics,” this booklet provides additional in- 
formation on phenolic chemistry; molding 
design; mold types; mold making; preheat- 
ing; molding time, pressure, and tempera- 
ture; and the effects of design factors on 
molding. A glossary of molding terms is 
included. 


Readers’ Service Item L-31 


“New Metron Stationary Tachometers.” 
Bulletin No. 105. Metron Instrument Co. 8 
pages. Design principles and operation of 
the company’s complete line of stationary 
tachometers is described and _ illustrated. 
rhe instruments have new circuits and new 
take-off heads that prolong their 
life. 


service 
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“Baldwin-Tate-Emery Universal Testing 
Machines.” Bulletin 4401. Baldwin-Lima 
Hamilton Corp. 12 pages. The company’s 
line of testing machines is described and 
illustrated. The outstanding feature of this 
bulletin is an illustrated explanation on hy- 
draulic loading and the independent hy- 
draulic weighing system based on _ the 
Emery cell and Tate-Emery null-balance 
load indicator. 


Readers’ Service Item L-33 


“Harflex 300, A Permanent Plasticizer 
of Outstanding Efficiency and Compatibil- 
ity.” Harchem Division, Wallace & Tiernan, 
Inc. 12 pages. Information on the proper 
ties and characteristics of the polymeric 
plasticizer is given, together with basic 
compounding formulations and typical ap 
plications. 


Readers’ Service Item I 








How 
to Solve 
Problems 
with 
Wood Flour 


pias ne 
Research and Technical Assistance 
In a field that is expanding as 
rapidly as the wood flour industry, 
research and development effort are 
vital in enabling the user to adapt 
wood flour efficiently to new and 
improved uses. 


The Wilner Company maintains 
a continuing research program in 
wood flour utilization, supple- 
mented by the services of a lead- 
ing firm of industrial research 
consultants. 


These services are available at 
no cost, to help any interested con- 
cern in solving development and/or 
processing problems involving use 
of wood flour. 





Typical Analysis 
100 Mesh Wood Flour 


Thru On 

80 Trace 
100 96.0 
120 65.2 
140 48 
170 36.4 
200 22 











2 ia Facts aise 3 


Uses of Wood Flour 

Wood flour is a filler and extender, 
adding strength, bulk, lightness and im- 
pact resistance to other more costly 
materials, such as plastics, linoleum, 
roofing felt, molded rubber products, 
wall board and vinyl floor coverings. It 
is an ideal absorbent for explosives, 
adhesives, rug and fur cleaners, stock 
feeds, and fertilizers (with built in in- 
secticides?), and an effective mild abro- 
sive, for cleaning metal surfaces, such 
as molds. 

Other prospective uses include very fine 
filtration work; as a binding agent and 
moisture absorbent in ore processing; as 
an anti-binding agent to give desired 
porosity after burn-out in products like 
firebrick. 


De Ce TM 


For samples, 
further 
information 
and 
specifications, 
please write: 


DEPT. 1-1¢ 
Wilner Wood Products Co., Norway, Me. 














Book Reviews 





“SPE Technical Papers, Volume II.” 
Society of Plastics Engineers, Inc., 34 East 
Putnam Ave., Greenwich, Conn. Paper, 
5¥s by 8% inches, 626 pages. Price: $5 to 
SPE members; $7.50 to others. 

This volume contains the texts and il- 
lustrations of 56 of the papers presented 
last January at the Society’s Twelfth An- 
nual National Technical Conference. The 
papers, all contributed, are printed in their 
original form (without editing), as given 
in the Conference sessions on injection 
molding, epoxy resins, properties of plas- 
tics, molding and extrusion, thermoplastic 
sheet, research, extrusion, calendering and 
coating, reinforcement of plastics, plastic 
foams, plastic pipe, reinforced plastics, 
materials, and design. 

In its present form, the volume is a com- 
pilation of the most recent technical de- 
velopments in the plastics field. Some of 
the papers in edited form have been 
printed in the “SPE Journal” and in other 
magazines, but this volume presents the 
56 papers in one handy book. In addition 
to mentioning the valuable aspects of this 
volume, it should be pointed out that eight 
of the technical papers given at the Con- 
ference were not received by the Society 
in time to be included in this book. The 
missing papers were in the sessions on in- 
jection molding, thermoplastic sheet, re- 
search, and reinforced plastics. Another 
handicap is the lack of a subject index for 
the volume. 





“An Investigation of the Dynamic 
Mechanical Properties of Polymethyl 
Methacrylate.” Order BP 111642 from 
OTS, U. S. Department of Commerce, 
Washington 25, D. C. Paper, 35 pages. 
Price, $1.00. 

Dynamic mechanical properties of poly- 
methyl methacrylate were studied over a 
frequency range of 6 x 10-4 to 1.6 x 102 
cycles per second, and over a temperature 
range of —20° to +80° C. A modified 
Kimball-type testing machine was used for 
this research. 

Results indicated that three mechanisms 
of relaxation are involved in the response 
of the material. The importance of dynamic 
mechanical properties to the practical engi- 
neering design of plastic components is 
discussed. It is suggested that the best 
means of describing the mechanical be- 
havior of plastics at use conditions in- 
volves the setting-up of three-dimensional 
plots of modulus or loss factor against 
frequency and temperature. 


“Plastics for Corrosion-Resistant , 
cations.” Raymond B. Seymour and p 
H. Steiner. Reinhold Publishing Co, 
Park Ave., New York 22, N. Y. , 
by 9 inches, 436 pages. Price, $7.5 

Compiled from the extensive eXperie 
and research knowledge of the ay 
the plastics field, this book Supplies e 
neers with the necessary backer 
formation on plastics for their 
selection and utilization for construc 
corrosive atmospheres. Much of | 
formation given is practical k; 
based on experience, and presents 
plete treatment of plastic and resi 
ings, lining, impregnants, adhesive 
and structural shapes for nun 
dustrial applications. 

The volume is divided into five 
Section I, general information on p 
comprises six chapters dealing wit 
troduction to the subject; a short 
of plastic materials of constructio: 
tic fundamentals; physical prope 
plastics; relation of chemical 
and molecular structure; and test 
plastics. Section II, on plastic mate: 
construction, 
covering protective coatings, orgai 
ings, chemical resistant mortar 
casting resins, cellular plastics, plas 
pregnants, industrial adhesives 
forced plastics. 

Thermoplastic applications are ¢ 
in Section III, which has five chapte 
thermoplastic structural materials; t! 
plastic structures; plastic pipe, valve 
fittings; water-jointing materials, anc 
jointing materials. Section IV, o1 
tions of plastics in masonry cons 
comprises four chapters covering 
considerations for 
tanks; design of steel vessels; chemi 
sistant masonry construction; and che 
resistant floors. The concluding 
consists of a lengthy chapter 
the selection of plastics for the solutio 
corrosion problems. The book 
both author and subject indices 
text is illustrated with many photogrp 
diagrams, and tables of data 

The book will prove of gr¢ 
everyone concerned with the 
or use of plastics in corrosion 
plications. Chemists and engineers \ 
great use for the vast amount 0! 
parative data on chemical resis! 
users will find the volume an ! 
guide in choosing plastic n 
eliminate or reduce corrosion | 


consists of eight 


concrete loors 





PLASTICS TECK NOLOG 


















Abstracts 


of Important Articles 

















sistant 4 sterials 


IT and R 
ng ( Or 











































































.Y¥.C Theory of Adhesiveness and Mechan- 
, $7.51 Resistance of Cemented Parts,” A. 
ve €Xperie at-Lahousse, Ind. Plastiques Mod., 7, 
1€ author 17 (Dec. 1955). 

Upplies ¢ e theories explaining the adhesiveness 
ck ground -ess that have been advanced by various 
their pry estigators are inadequate, since in each 
struct 7 e only part of the phenomena occurring 
1 Of the thesiveness is considered, and no dis- 
| know-sfiibction is made between ungluing and rup- 
sents a ¢ e of the adhesive itself. The question 
1 resin g wid be viewed as a whole, and in con- 


-tion with the quantum theories of asso- 
n of the atoms and molecules. The 
le of the nature of the support, apart 


Csives, 7 
umeroys 











five s ) the mechanical resistance required 
On playif/!r a structure, is important. The author 
with an s out that purely empirical methods 
hort ¢ followed in the cementing of plastics 
iction; p h organic compounds, and that there 
roperties ms to be no satisfactory solution for the 
| resista e of cementing two different thermo- 
testing astic materials. A suggestion that deserves 
materials @Mmorough study, he feels, is that made by 
nt chapt hinius. who believes that the problem 
organic jj | be solved by using long-chain molec- 
ir Cemenfi/lar substances compatible with one of the 
plastic igfmpports, while the substitutions would as- 
, and rei te with the other support. (In French). 


ire Cover 






“Mixing Mills and Calenders,” A. Four- 
ier, Ind. Plastiques Mod., 7, 8, 27: 7, 9, 
5; and 7, 10, 31. (Sept.-Oct., Nov. and 


1955). 














on applic Dec 


nst \ review of the manufacture of cylin- 
ing desigM™@ers for mixers and calenders, and the de- 
loot elopment of synthetic rubbers and plastics 
1emic ting considered as a factor influencing 
d chem onstruction and design of these machines. 
ig sect here is also a general discussion of mixers 
aling wind calenders, and brief descriptions of ap- 
solution ratus Of various sizes. (In French). 
also ha 
and 
otograph 
; ‘Methods of Determining Degree of Het- 
value ge okeneity of Macromolecular Substance,” 
abricatic D. Cadorin, Materie Plastiche, 21, 8, 630 
‘istant ome’ 21, 11, 939 (Aug. and Nov. 1955). 
5 will fi This is a review in two parts of the prin- 
of com™m™™P@! methods developed for the determina- 
ce, wh ten of the heterogeneity of macromolecu- 
ispensibl suostances. After defining the concept 
erials 1 ielerogeneity quantitatively, the author 
sblems ‘ses in Part I the fractionation tech- 
ques, Including solubility methods, and 
m. chromatographic absorption, ul- 
‘ -_ ‘ton, and molecular distillation. 
ll, deveted to analytical methods, 


‘ers Comparison of average m.w. deter- 
lifferent ways, (In Italian), 
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“Measuring Impact Bending Strength on 
Softened Plastics,” W. Holzmuller and P. 
Jung, Plaste u. Kautschuk, 2, 10, 218 (Oct. 
1955). 

The effect of temperature on impact 
bending strength was measured by a new 
method on four plastics; polystyrene, poly- 
methyl methacrylate, PVC, and nitrocellu- 
lose. Samples were heated in the Dynstat 
impact bending tester by blowing hot air 
onto them under controlled conditions. 
Measurements showed a considerable in- 
crease in impact bending strength for the 
softened plastics which reached a maximum 
at a definite temperature. For nitrocellulose 
and PVC this maximum seems to be room 
temperature, while for polystyrene and 
acrylic it is somewhat above the softening 
points, the maximum being about 20 
lower for the acrylic than for the poly- 
styrene. At the same time the tests contrib- 
uted to knowledge on the molecular migra- 
tion processes taking place at break, and 
the energy requirements. (In German). 


“Epoxy Resins,” J. R. Charlton, Canad. 
Plastics, 31 (Dec. 1955). 

The unique properties of epoxy resins 
have insured their rapid acceptance for a 
number of purposes. What nature of epoxy 
resins, and their qualities and uses as sta- 
bilizers, coatings, adhesives, casting, and 
impregnating and laminating resins are ex- 
plained. Possible new uses as molding 
resins, and extensions of present uses as 
paints for masonry and other applications 
are mentioned. In the latter connection, 
reference is made to the recommended use 
in England of epoxy resin with zinc dust as 
a metal finish for protection against cor- 
ros‘on in marine atmosphere and in sea 
water. 





In the reference system used, the first 
number following the magazine name is 
the volume number, the second is the 
issue number [if any), and the third is 
the first page on which the abstracted 
article appears in that magazine. 

Request for copies, reprints, or further 
information on any article abstracted in 
thie department should be addressed to 
the publisher of the magazine where the 
article appeared. A complete listing of 
the publishers and addresses of these 
magazines will be printed here quarterly. 

The next complete listing will appear 
in May. 

—The Editor 














“Epoxy Casting Resins Modified with 
Polysulfide Liquid Polymer,” K. R. Cranker 
and A. J. Breslau, Ind. Eng. Chem., 48, 1, 
98 (Jan. 1956). 

Epoxy resins coreacted at room temper- 
ature with polysulfide liquid polymers 
yield flexible compounds which have ex- 
cellent properties for casting and embed- 
ment applications. 


“Effects of Glass Fibers on Cure of Sili- 
cone Resins,” H. A. Clark and K. R. Hoff- 
man, Ind. Eng. Chem., 48, 1, 104 (Jan. 
1956). 

Data on hydroxyl group condensation 
are used to provide an insight into the 
cure of silicone resins when used to make 
silicone-glass laminates. The types of glass 
cloths commonly used in making these 
laminates have measurable surface activities 
which affect the gelling rate of the silicone 
resins. Two empirical methods for predict- 
ing this effect are given and compared. 


“Catalysis of Urea-Formaldehyde Con- 
densation,” I. J. Gruntfest and E. M. 
Young, Jr., Ind. Eng. Chem., 48, 1, 107 
(Jan. 1956). 

A technique is proposed for meeting the 
problem presented by the B stage of the 
resin which must be sufficiently stable to 
withstand shipping and handling, yet be 
sufficiently reactive to go over to the C 
or final stage without the use of severe 
cure conditions. This technique uses the 
acid-neutralizing capacity of the solvent to 
produce a latency of the catalyst 


“Dynamic Investigations on Polymeric 
Solutions Using Different Methods,” W. 
Philippoff, K. Sittel, J. D. Ferry, and D. J. 
Plazek, SPE J., 11, 7, 41 (Sept. 1955). 

Experimental results that a de- 
termination of the dynamic properties of 
polymer solutions could be obtained in 
eight decades of frequency at one tempera- 
ture. Amplitude effects, if present, are 
shown to be of minor importance. The 
three different methods compare1 give ab- 
solute values entirely comparable with 
each other. 


show 


“The Electrical Resistivity of Monufac- 
tures of PVC,” A. Coen and P. Parrini, 
Materie Plastiche, 21, 10. 850. (Oct. 1955). 

Tests on the electrical resistivity of 
cables insulated with PVC produced by 
suspension polymerization were carried out 
in a continuous electrical field. Samples 
were immersed in mercury, water, and air 
at 15° C. for varying periods, and up to 
100 hours in water alone at temperatures 
of 15, 30, 50, and 70° C. At the higher 
temperatures in the water test, initial de- 
crease was followed by an increase in re- 
sistivity after a certain period which is 
thought to be due to extraction of ionic 
impurities by the water. Tests on the effect 
of plasticizer content indicated that the ab- 
sorption increased with the content. Studies 
on polarization phenomena showed that 
viscosity is the most important factor in 
this respect. (In Italian), 


Abstracts of Important Articles (Cont'd.) 





“Polymerization Control in Casting a 
Thermosetting Resin,” William R. Dial, 
William E. Bissinger, Bernard J. DeWitt, 
and Franklin Strain, Ind. Eng. Chem., 47, 
12, 2447 (Dec. 1955). 

Addition polymerization of many 
thermosetting resins, such as diethylene 
glycol bis (allyl carbonate), poses problems 
due to the highly exothermic nature of the 
reaction. This necessitates low temperature 
reactions over extended periods of time. 
Cycles of 12-hour duration are considered 
practical for %4-inch thick sheet castings, 
and other polymerization cycles are de- 
fined for producing a constant rate of 
catalyst decomposition and heat evolution. 


“Phenolic Resin Process Design,” F. W. 
Hammesfahr, D. C. Johnson, S. N. John- 
son, and S. Seltzer, Modern Plastics, 33, 6, 
139 (Feb. 1956). 

It is possible from the known interrela- 
tionships of the resin properties to predict 
the type of resin that will be obtained for 
any specific set of processing conditions. 


“Effect of Fillers on the Dynamical Me- 
chanical Properties of Polystyrene,” L. E. 
Nielsen, R. A. Wall, and P. G. Richmond, 
SPE J., 11, 7, 22 (Sept. 1955). 

Dynamic shear modulus and mechanical 
damping were measured on polystyrene 
containing various fillers, such as powered 
calcium carbonate, mica, asbestos, and 
wood flour. In general, fillers increase the 
shear modulus and decrease the damping 
over that of pure polystyrene. The results 
can be partially explained in terms of the 
individual mechanical properties of the 
polystyrene and filler, and by an “adhesion 
factor.” 


“Comparison of Methods for Measuring 
the Tensile and Tear Properties of Plastic 
Films,” F. W. Reinhart and John Mandel, 
ASTM Bull., 209, 30 (Oct. 1955). 

Results of a comprehensive test program 
show that tensile strength, SPI-ASTM tear 
resistance, and Elmendorf tear resistance 
of plastic films are measurements of three 
different properties or combinations of 
properties, and one test method cannot 
be substituted for another. If used for 
specification purposes, a different require- 
ment value for each property when tested 
by each method must be established. 


“Temperature, Velocity and Viscosity 
Distribution for a Temperature Sensitive 
Viscous Liquid,” R. E. Colwell, SPE J/., 
11, 7, 24 (Sept. 1955). 

A procedure is presented for computing 
the temperature, velocity, and viscosity 
distributions across a stream of a tempera- 
ture-sensitive viscous liquid in laminar 
flow when being sheared between two 
plane, parallel plates. Use of the procedure 
for correcting experimental viscosity meas- 
urements is described, and application of 
the procedure to the design and opera- 
tion of plastic processing apparatus is 
mentioned. 
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“Microscopic Examination of Glass Fiber 
Reinforced Plastics,” M. K. Weber, ASTM 
Buill., 208, 49 (Sept. 1955). 

A technique is suggested for microscopic 
examination of reinforced plastics, similar 
to that used in metallurgy. The technique 
reveals features of fine structure and de- 
fects not readily apparent by ordinary 
examination. 


“The Analysis of Dynamic Tests of 
Visco-Elastic Materials,” E. H. Lee and D. 
R. Bland, SPE J., 11, 7, 28 (Sept. 1955). 

For analyzing results of dynamic tests 
of visco-elastic materials, it is shown that 
it is important to develop the analysis on 
the basis of a general stress-strain relation, 
since the particular form of the relation 
for the material under test is not known 
in advance and any arbitrary assumptions 
may lead to contradictions. Such a general 
method of analysis is discussed for a simple 
longitudinal stress test and the vibrating 
reed test. 


“Viscous Heat Effects in Extrusion of 
Molten Plastics,” R. B. Bird, SPE J., 11, 
7, 35 (Sept. 1955). 

This paper shows how Brinkman’s 
method for solving the differential equa- 
tions of motion and energy balance to de- 
scribe the heat effects for newtonian flow 
in capillaries of circular cross-section can 
be extended to describe the heat effects for 
non-newtonian fluids which obey a power 
law relation between the coefficient of vis 
cosity and the shear stress. 


“Dynamic Creep of Plastics,” Joseph 
Marin and W. J. Schuman, SPE J., 11, 7, 
18 (Sept. 1955). 

A theory is presented for predicting creep 
during fluctuating stress, based on an as- 
sumed creep-stress-time relation for simple 
static tension. The second part of the paper 
presents both static and dynamic tension 
creep test results for Plexiglas 1A, and 
theoretical and actual dynamic creep data 
are shown to be in approximate agreement. 


“Pyrogallol as a Reducing Agent,” Sam- 
uel H. Wein, SPE J., 12, 1, 35 (Jan. 1956). 

A review of the use of pyrogallol as the 
reducing agent in the process of metalliz- 
ing a surface by chemical means. Factors 
involved in the process are discussed, to- 
gether with advantages resulting from the 
use of pyrogallol. 


Processing 


“Paste Extrusion,” W. B. Thompson, Jr., 
and R. E. Stabler, Modern Plastics, 33, 
6, 115 (Feb. 1956). 

The incorporation of an additive to fine 
ly-powdered Teflon resin permits the pro- 
duction of thin-wall tubing by the ram ex- 
trusion method. 


“Developments and Experiences in 
Manufacture of Blown Film.” Pp. g, 
Plastica, 8, 8, 396; 8, 9, 452: 8 
8, 11, 580. (Aug., Sept., Oct 
1955). 

After giving some data on the py 
tion of polyethylene in the United ¢ 
and its use in the producti 
author, who is connected with the 
Troester Maschinenfabrik, Hannover », 
the problem of equipment and instal}, 
in some detail. Various designs 9 | 
truders and attachments (blow hea 
flating, cooling and squeeze units; gp. 
ing rolls and winding systems) are critic, 
compared. Finally, attention also js , 
to dimensional control and the raw » 
rials employed. (In German 
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“Surface Treatment of Molding, 
Fuzzard, Brit. Plastics, 28, 10, 413 a 
li, 452 (Oct. and Nov. 1955) 

Before discussing the different mei 
of treating plastic surfaces, the ay 
points out the importance of good n 
and tool finish. In this connection 
briefly considers molding stresses, r 
in polystyrene, and gives tables shov 
the effects of various solvents on plas 
The methods and apparatus used in app 
ing paints and lacquers, in hot stamp 
printing, and electro-deposition of ¢ 
mium and other metals also are dis 


reactic 
| 
eivCOl 
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“Manufacture of Reinforced Plas 
Tanks for Tank Trucks,” M. T. Reis 
Plastiques Mod., 7, 9, 21 (Nov. 1955 

The requirements of reinforced plast 
for tanks are briefly reviewed. Calculatio 
for the construction of a cylindrical ta 
with spherical bottom are given, foll 
by data on American methods, types 
tank trucks made, and costs. (In French 


Applications 


“Preparation and Properties of Polyur 
thane Coatings,” C. B. Reilly and Milta 
Orchin, Ind. Eng. Chem., 48, 1, 59 
1956). . 

Data on the chemical preparation ® 
physical properties of polyurethane co 
ings which can be applied to leading cage 
of high-speed aircraft to protect the 
against rain erosion. 


Therm 
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“Flexible Pipe from Synthetic 
plastic Materials,” W. A. H 
Kunststoff-Rundschau, 2, 10, 
1955). * 

The production of flexible the mopiasi 
pipe, mainly of polyethylene an PV¢ : 
discussed with reference to current P 
tice in England, Netherlands, ance © 
United States. Special attention 5 sive’ ™ 
corrugated and spiral tubing d recen 
American procedure is describe In © 
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Polyalkylene Ether Glycol-Arylene Di- 
vanate Elastomer Sponge and Process 
or Preparing Same. No. 2,726,219. Fred- 
prick B. Hill, Jr., New'Castle, Del. (to E. 
|. du Pont de Nemours & Co., Wilmington, 
Del.). 

An elastomeric sponge material is ob- 
tained by reacting 100-600 parts by weight 
f water with 100 parts by weight of the 
reaction product of a polyalkylene ether 
slvcol having a molecular weight of 750- 
6000 and a molar excess of an arylene di- 
socvanate 


Shaped Articles of Acrylonitrile Poly- 
mers. No. 2,726,220. Fianklin F. Ogden, 
Dickinson, Tex. (to Monsanto Chemical 
(o., St. Louis, Mo.). 

\ shaped article comprising a cyano- 
ethyl ether of cellulose and a polymer of 
acrylonitrile containing a major amount of 
crylonitrile in the polymer molecule. 


Dry Film Adhesive for Splicing Flexible 
Sheet Material. No. 2,726,222. P. V. Palm- 
quist, New Canada Township, Minn., and 
|. D. Grove, St. Paul, Minn. (to Minnesota 
Mining & Mfg. Co., St. Paul, Minn.). 

{ temporarily thermoplastic, rapidly 
heat-curing adhesive composition in dry 
film form. The composition comprises a 
rubbery butadiene-acrylonitrile polymer; an 
ol-soluble, heat-advancing phenol-alde- 

le resin; and a monomeric methylene- 
quinone-liberating di-halomethyl alkyl phe- 
nol vulcanizing agent having the halo- 
methyl groups ortho to the phenolic 
hydroxyl 


Modified Polyester Resins. No. 2,726,223. 
Alfred Talet, Paris, France (to 
Societe Nobel Francaise, Paris, France). 
The process for the manufacture of con- 
lact resins from a mixture of a polyester 
f maleic acid and a polyhydric alcohol, 
nd of a copolymerizable monoethylenic 
monomer. The resultant mixture is poly- 
merized by the addition of benzoyl peri 


xide and mixing at a temperature of 
” Cc 


Pierre 


Copolymers of Vinyl Esters of Stabilized 
Rosin Acids and Vinyl Chloride and Proc- 
‘Ss Therefor. No. 2,727,873. Walter S. 
Ropp, W lmington, Del. (to Hercules Pow- 
fet Co.. Wilmington, Del.). 

The rosin acid used in this reaction con- 
—_ no more than 10% rosin acids with 
ihe carbon skeleton of abietic acid, and has 
‘wo ethylenic double bonds per molecule. 
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Polyvinyl Acetate Plasticized with a 
Polyester. No. 2,726,225. Irving Pockel, 
Cambridge, Mass. (to Cambridge Industries 
Co., Cambridge, Mass.). 

A composition comprising a polymer 
selected from the group consisting of poly- 
vinyl acetate and polyvinyl acetate in 
which less than about 5% of the acetate 
groups have been hydrolyzed; and as 
plasticizer, a non-migrating, viscous liquid 
resinous polyester obtained by reacting di- 
ethylene glycol with an acid selected from 
the group consisting of terephthalic acid, 
isophthalic acid, and mixtures of the two 
acids and up to 35%, relative to the total 
amount of polyester, of a monobasic aro- 
matic acid (benzoic acid or toluic acid). 


Composition Comprising Polystyrene, 
Butadiene-Styrene Copolymer, and a Phos- 
phite Ester. No. 2,726,226. Robert L. Werk- 
heiser, Springfield, Mass. (to Monsanto 
Chemical Co., St. Louis, Mo.). 

A composition comprising 100 parts of 
polystyrene; 1-20 parts of a_ butadiene- 
styrene copolymer in which the combined 
butadiene constitutes at least 50% by 
weight; and 0.05-1 part of an organic mono- 
hydric alcohol ester of phosphorous acid. 
The composition is prepared by dissolving 
the copolymer and ester in the styrene 
monomer, followed by polymerization of 
the monomer to an average molecular 
weight of at least 30,000. 


Preparation of Plastic Condensable Alkyl! 
Acrylate Polymers and Subsequent Elasto- 
Condensation Thereof. No. 2,726,230. Earl 
J. Carlson, Akron, O. (to B. F. Goodrich 
Co., New York, N. Y.). 

The method comprises the preparation 
of a mixture of (1) an essentially saturated 
plastic polymer prepared by polymerizing 
in an acidic medium a monomeric mixture 
comprising an alkyl ester of acrylic acid 
containing from 1-12 carbon atoms in the 
alkyl group and an olefinically-unsaturated 
carboxylic acid, said polymerization is con- 
ducted with such proportions as to obtain 
a plastic interpolymer containing from 
0.01-0.30 chemical equivalents by weight of 
combined COOH per 100 parts by weight 
of interpolymer; and (2) an amount of a 
polyvalent metal oxide at least equivalent 
to one-half said combined COOH. The 
mixture is heated at 125-140° F. until con- 
verted to an essentially elastic condition. 





Printed copies of patents are available 
from the Commissioner of Patents, Wash- 
ington 25, D. C. Price, 25¢ each. 

—The Editor 











Vinyl Chloride Resins Stabilized with 
Tin Mercaptides. No. 2,726,227. William 
E. Leistner and Olga H. Knoepke, Brook 
lyn, N. Y. 

A plastic composition characterized by 
improved heat stability and non-blooming 
at temperatures as high as 350° F. The 
composition comprises a blend of PVC ana 
a stabilizer selected from the tin mercaptide 
group having monovalent hydrocarbon 
radicals containing 1-18 carbon atoms (se- 
lected from the alkyls, aryls, furfuryl, and 
tetrahydrofurfury]l). 


Olefin Conversion with Group 6a Metal 
Oxides and Reactive Metal Borohydrides. 
No. 2,728,758. Edmund Field, Chicago, 
and Morris Feller, Park Forest, Ill. (to 
Standard Oil Co., Chicago, Il.) 

Ethylene is contacted with a metal boro 
hydride which reacts with water at poly 
merization temperature to produce hydro 
gen, and with a metal oxide of Group 6a 
in the Mendeleef Periodic Table. Tempera 
ture employed in the polymerization reac 
tion is between 75 and 325° ¢ 


Ethylene Polymerization Process. No 
2,728,755. Gert H. Weisemann, Hobart. 
Ind. (to Standard Oil Co., Chicago, Il.) 

This polymerization method employ: 
diperoxy-dicarbonate ester as a Catalyst 
Ethylene is introduced continuously into 
the reaction chamber separate 
phase, an aqueous solution of a detergent 
is added in concentrations of 0.005-0.2% 
by weight. Portions are constantly with 
drawn and subjected to heat interchange, 
thereby maintaining a uniform polymeriza 
tion temperature. This material is then 
recycled, and polymerized mixtures are 
withdrawn for separation by centrifuge 
Polyethylene is removed in the 
phase. 


and, as a 


aqueous 


Di-Tert-Butyl Peroxydicarbonate for 
Ethylene Polymerization. No. 2,728,756 
Herbert N. Friedlander, Homewood, II! 
(to Standard Oil Co., Chicago, Ill.) 

Ethylene is contacted with 0.01-2% by 
weight of di-tert-butyl peroxydicarbonate 
at a temperature of 25-75° C., and at a 
pressure of 5,000-8,000 psi. High molecular 
weight polyethylenes are produced 


Improved Product Separation in Ethyl- 
ene Polymerization Process. No. 2,728,753 
Leonard W. Russum, Highland, Ind., Rob- 
ert L. Hatch, Pittsfield, Mass., and Gert H. 
Weisemann, Hobart, Ind. (to Standard Oil 
Co., Chicago, IIl.). 

Polymerization is effected in an ethylene 
phase under a pressure of 4,000-20,000 
psi., and in the presence of a peroxy-type 
catalyst. A suspension of polymer in eth 
ylene is withdrawn by pumping it through 
a discharge zone. This is accomplished by 
injecting a high pressure water jet down- 
ward into the suspension, which effects a 


three-phase mixture of polymer, ethylene, 
and water. The polymer is removed by 
centrifuging, and the ethylene is returned 
to the inlet side of the reactor 


Patents Digest (Con'’t.) 





Polymerization Process with Group V-A 
Metal and Metal Borohydride Catalyst. 
No. 2,728,757. Edmund Field, Chicago, 
and Morris Feller, Park Forest, Ill. (to 
Standard Oil Co., Chicago, IIl.). 

An ethylene polymer, having a molecular 
weight of at least 300, is produced by con- 
tacting ethylene with an alkali metal boro- 
hydride and a group V-A metal oxide 
catalyst at a temperature between 75 and 
7a Gx 


Colored Structures of Polyamides and 
Polyurethanes. No. 2,726,920. Wilhelm 
Federkiel, Frankenthal, Pfalz, and Helmut 
Pfitzner and Hans Baumann, Ludwigs- 
hafen, Germany (to Badische Anilin & 
Soda Fabrik Aktiengesellschaft, Ludwigs- 
hafen, Germany). 

Both materials can be colored with a 
complex iron compound such as 1I-nitroso- 
2-hydroxynaphthalene, __1-nitroso-2.6-dihy- 
droxynaphthalene, 1-nitroso-2.7-dihydroxy- 
naphthalene, and 1-nitroso-2-hydroxynaph- 
thalene-6-sulfonamide. 


Vinyl Chloride Polymers Plasticized with 
Dialkyl Esters of Alpha Aryl Glutaric 
Acids. No. 2,727,013. Raymond I. Longley, 
Jr., Springfield, Mass. (to Monsanto Chem- 
ical Co., St. Louis, Mo.). 

The composition comprises approxi- 
mately equal portions of homopolymers 
and copolymers of vinyl chloride, and a 
compound of the vinylidene chloride, vinyl 
acetate group. The resin is plasticized with 
a dialkyl ester of an alpha aryl glutaric 
acid, the alkyl groups containing 7-9 car- 
bon atoms. 


Continuous Ethylene Polymerization 
with Catalyst Regeneration. No. 2,728,754. 
Bernard L. Evering and Edwin F. Peters, 
Chicago, Ill. (to Standard Oil Co., Chi- 
cago, Ill.). 

A solid catalyst containing at least 1% 
by weight of molybdenum oxide and a 
gamma-aluminum, titanium, or zirconium 
oxide is reacted with hydrogen at about 
400-650° C., for a time sufficient to effect 
activation. Contact between ethylene and 
the catalyst is effected in the presence of a 
solvent and under polymerization condi- 
tions. The catalyst is separated from the 
ensuing stream, and partly regenerated by 
burning carbonaceous deposits therefrom 
with oxygen and recontacting with hydro- 
gen at 400-650° C. 


Phenol-Formaldehyde Resins for Foam- 
ing Compositions. No. 2,728,741. Eli 
Simon, Los Angeles, and Frank W. 
Thomas, Burbank, Calif. (to Lockheed 
Aircraft Corp., Burbank, Calif.). 

The resins represent the condensation 
products of one mol phenol, 1-2.5 mols 
formaldehyde, from 2 x 10+ to 1 x 10> 
mols barium hydroxide octahydrate, and 
from 1 x 10° to 2 x 102 mols sodium 
hydroxide, The hydroxides catalyze the 
reaction. 
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Compositions Containing a Polyhydric 
Alcohol and Glycidyl Ethers. No. 2,728,- 
744. Clayton A. May, Oakland, and Ed- 
ward C. Shokal, Walnut Creek, Calif. (to 
Shell Development Co., Emeryville, Calif.). 

A glycidyl ether having a_ 1,2-epoxy 
equivalency greater than 1.0 and a hy- 
droxyl value of less than 0.12 is admixed 
with a neutral aliphatic, polyhydric alco- 
hol. An amine curing agent is added, and 
the mixture heated to produce a resin. 


Polyester Resins. No. 2,728,747. David 
Aelony and Malcolm M. Renfrew, Minne- 
apolis, Minn. (to General Mills, Inc., Min- 
neapolis, Minn.). 

P-hydroxybenzoic acid is heated in the 
presence of triphenyl phosphite until the 
reaction product has a softening tempera- 
ture in the range of 150-350° C. 


Long Chain Acrylic Type Ester/Amino- 
styrene Copolymers. No. 2,728,751. Wil- 
lard E. Catlin, Wilmington, Del., and Ben- 
jamin W. Howk, West Chester, Pa. (to E. I. 
du Pont de Nemours & Co., Inc., Wilming- 
ton, Del.). 

The compound is a copolymer of lauryl 
methacrylate with p-aminostyrene, and 
contains 0.1-4.5% by weight of primary 
amino nitrogen. 


Thermoset Sulfonamide Polymers. No. 
2,727,877. Harold F. Park, East Long- 
meadow, Mass. (to Monsanto Chemical 
Co., St. Louis, Mo.). 

An organic compound containing an 
amino group is reacted with formaldehyde 
to form a methylol derivative which, in 
turA, is reacted with a vinyl sulfonamide 
polymer to form substantially-insoluble 
reaction products. 


Polyblends. No. 2,727,878. Richard L. 
Ballman, Northampton, and John M. 
Chamberlin, Springfield, Mass. (to Mon- 
santo Chemical Co., St. Louis, Mo.). 

A polyblend molding powder is prepared 
by mixing an aqueous latex of a styrene 
homopolymer, which has a Staudinger 
molecular weight of 40,000-90,000, with an 
aqueous latex of a styrene-butadiene co- 
polymer. The ratio should be approxi- 
mately 95-99.5 to 0.5-5 when dried. The 
blend is malaxated at elevated tempera- 
tures, and the particle size reduced. The 
resulting copolymer contains 40-80% 
butadiene by weight, and has a Mooney 
viscosity of 50-100. 


Modified Alkyd Resins. No. 2,727,870. 
Ellington M. Beavers and Richard S. 
Urban, Philadelphia, Pa. (to Rohm & Haas 
Co., Philadelphia, Pa.). 

Styrene, methyl methacrylate, and a pre- 
formed alkyd resin are reacted at a tem- 
perature above 100° C., and in the pres- 
ence of a polymerization catalyst. The 
alkyd is obtained by reacting phthalic an- 
hydride, a polyhydric alcohol, and dehy- 
drated castor oil, 










Process of Mass Polymerizati 
tical Unmixed Strata. No. 2,72 { 
ald L. McDonald, Coleman, ani Kenp . 
E. Coulter, Midland, Mich., «a4 Jo 
Lloyd McCurdy, Torrance, Ca to | 
Chemical Co., Midland, Mich 

Polymerizable vinylidene compounds 
liquid form are fed into a vertical. | 
gated polymerization zone. The { 
becomes more viscous as the 
progressively polymerized, and 
stirred as it moves along transy 
longitudinal axis of the column. 7 
the mass to stratify, with each 
layer containing increasing amo 
polymer. Non-turbulent stirring 
channeling, but does not mix the 
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Resinous Copolymer of Viny! Acetat: 
and a Vinyl Ester of a Hydrogenated o, 
Dehydrogenated Rosin Acil. No. 2.777 
871. Walter S. Ropp, Wilmington, De 
Hercules Powder Co., Wilmington, D: 

The rosin acid chosen for the 
is chemically stable, and contains not ; 
than 10% rosin acids with the ca 
skeleton of abietic acid and having | 
ethylenic double bonds per molecule 















Processing 






Method of Coating Sheet Metal with 
Plastic. No. 2,728,703. Conleth E. Kier 
Naugatuck, and William K. Fischer, Wo 
bury, Conn. (to United States Rubber ( 
New York, N. Y.). 

A uniform vinyl film can be continuou: 
laid on a sheet of metal, using a therm 
plastic adhesive. This adhesive consists ¢ 
sentially of a vinyl chloride-vinyl acet 
copolymer modified by a small amount 
maleic anhydride, butyl methacrylat 
polymer form, and isobutyl methacr 
The metal is rapidly advanced throug! 
preheating zone, and coated with the ad 
sive which also has been preheated t 
temperature of 325° F. The film is t 
applied, using a rotating pressure roll ¢ 
vice which is capable of exerting a press 
of approximately 50 psi. 
































Cementable Polytetrafluorcethylene and 
the Method of Making Articles Thereol 
Cementable. No. 2,728,698. Merritt Al 
Rudner, Haddonfield, N. J. (to Uni 
States Gasket Co., Camden, N. J.) 

The cementable article comprises 
dense, non-porous body of polytetrafl 
ethylene and an integral sheet of separate 
preformed, porous, absorbable materia 











Anchoring Process for Moistureproo! 
Heat-Sealable Regenerated Cellulose Film. 
No. 2,728,688. Eric Wellisch, East Hay 
Conn. (to Olin Mathieson Chemica! Cort 
New York, N. Y.). 

An aqueous dispersion of a cop 
heat-sealable top-coat can be ancl 
a base film of regenerated cellulos 
acting a cationic, wet-strength ure 
dehyde resin with glycerol at 
temperatures. This effects dehydra 
softening of the resin. A water so! 
this material is applied over the | 
dried, before adding the top-coat 
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Domestic Production and Sales of Plastics and Resin Material, 


November and December, 1955 


Following are the partly estimated and re- 
vised statistics for the domestic production and 
sale of plastics and resinous material during the 
months of March and April, 1955. Units listed 
are in pounds, dry basis unless otherwise speci 
fied. Data on alkyds and rosin mods fications have 
not been included since their use is primarily 


e Plastics! 
lulose acetate and mixed ester 
Sheets, under 0.003 gage 
Sheets, 0.003 gage and over.. 
All other sheets, rods, and tubes...... 
Molding and extrusion materials 
Nitrocellulose sheets, rods, and tubes. 
Other cellulose plastics eee 
TOTAL.. 
lic and Other Tar-Acid Resins: 
Melding materials ! , 
Bonding and adhesive resins for 
aminating (except plywood). 
ated and bonded aaeves. ° 


Frictior materials (brake linings, clut h facings , and simil: ur materials) 
Thermal insulation (fiber glass, rock wool). . 

Plywood. ... ee 

All other bondir g and adhe sive uses 

tective-coating resins, unmodified and modified ex xcept ‘by rosin 

] for all other uses 


TOTAL 


1 and Melamine Resins 
lextile-treating and textile-coating resins. . . 
Paper-treating and paper-coating resins 
Bonding ard adhesive resins for— 

Plywood Pe 

All other bonding and adhes sive uses, inc luding laminating 
Protective-coating resins, straight and modified 

ins for all other uses, including molding. 


TOTAL 


e Resins 
Molding materials’. 
Protective-coating resins, straight and modi fied 
Resins for all other uses 


TOTAL 


land Vinyl Chloride Resins: 
Polyvinyl chloride and copolymer resins (50% or more PVC) for— 
lilm (resin content 
Sheeting (resin content) 
Molding and extrusion (resin content) , canals 
Textile and paper treating and coating (resin content)! 
l'looring (resin content) 
Protective coatings (resin content). . 
All other uses (resin content)... 
All other vinyl resins for- 
Adhesives (resin content) 
All other uses (resin content) 


TOTAL 
irone-Indene and Petroleum Polymer Resins. 


ester Resins 
lor reinforced plastics 
lor all other uses me eeer 
TOTAL... 


ethylene Resins 


nei yneous Synthetic Plastics and Resin Materials: 
Iding materials! ¢ ad 

Pre tective- coating resins®. 

Kesins for all other uses®. 


GRAND TOTALS. . sas 


_——_—. 


limited to the protective coating industry 

Sales took a rather sharp drop in December 
mainly in molding materials. This is probably 
due to the Christmas lag, toys and other molce 
items having been manufactured earlier. Grand 
totals were however, considerably higher tl 
last year’s 


November 
Production Productio 


1,374,123 1,673,413 
1,511,326 428 , 203 
609 ,915 648 , 74¢ 
394 060 730.489 
451,304 184,404 
642 .969 616.466 
983 ,697 5 721 


455 

618.217 006 

090 . 290 576 

609 ,365,180 O56 
2,960 837,003 
403 7.444.906 


331.051 


O81 
288 
190 
560 


O80 O86 
361,717 
,441 ,803 


911 329 25 76)? ( HOY 


928.198 
341,261 
635 285 
904 

090.976 





ludes fillers, plasticizers, and extenders. 


oduction statistics by uses are not representative, as end use may not be known at time o! 


ludes data for spreader and calendering-type resins ; 
cludes data for acrylic, nylon, silicone, and other molding materials 


f manufacture. 


ludes data for epich odie drin, acrylic, polyester, silicone, and other protective-coating resin ‘ 
ludes data for acrylic, rosin ate sor Reng nylon. silicone, and other plastics and resins for 1 miscellaneous uses 


\URCE: United States Tariff Commission, Chemical Division. 




















April 16 May ? 
SPE Southern S« n, Mammy's Shanty, SPE Newark Sect 
At anta Ga H Newark, N 





CALENDAR of COMING EVENTS 


n M wary 


Park 


April 18 May 14 

SPE New York Gotham Hotel SPE Cleveland-Akron Se Spanist 
New York, N. Y Tavern, Breck 

April 19 May 14-17 

SPE Eastern New England Section, Hote esign E n ng Show, Philadelphia 
Beaconsfield, Brookline, Mass. Pa 

April 19 May 16 

SPE Ontario Section, St. Reais Hotel SPE New York Section, Gotham H 

T ronto, Ont. New York City 

April 19 May 21 

SP! Southern California Chapter, Annual SPE Southern S« Mammy's Shanty 
Business Meeting, Scully's Restaurant, Los A¢lanta. Ga 

Angeles, Calif ; 

April 25-26 ve a 

, at SPE Upper Midwest Section's P c Fe 
SPI Midwest Plastics Conference, French ~~ % , 
Lick heraton Hote renct ick, In 

m-Shere ol, F Lick, Ind. June 11-15 

May 2 SPI Seventh National Plast Exposit 
SPE Western New Enaland Section & Technical Conferen Coliseum, New 
Bradley Field, Windsor Locks, Conn. York, N. Y. 





May 3 June 26 
SPE Southern California Section, Scully's SPI Plast Struct 
Restaurant, L -Anaeles. Calif forance. Hotel R 
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Allied Chemical & Dye Co. 

Automatic Molding Machine Co. 

Baker Castor Oil Co. 

Barber-Colman Co. 

Godfrey L. Cabot, Inc., Plastics Chemical Division 
Carbide & Carbon Chemicals Co. 

Ciba Company, Inc., Plastics Division 

Coast Manufacturing and Supply Co. 

Detroit Mold Engineering Co. 

E. |. du Pont de Nemours & Co., Inc. 

Emery Industries, Inc. 

General Tire & Rubber Company, Chemical Division 
B. F. Goodrich Chemical Company .. 

Goodyear Tire & Rubber Co., Chemical Division 
Hercules Powder Company, Cellulose Products Department 
Metal & Thermit Corp. 

Monsanto Chemical Company 

Metasap Chemical Company 

Rubber Corporation of America 

Sindar Corporation ee 

Society of the Plastics Industry 

R. T. Vanderbilt Co., Inc. 

Wilner Wood Products Company 
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Durable 
York, has 


22,000 squa 
devoted to 
and fabricat 


Alsynite (Australia) Pty., Ltd.. 
formed jointly by Australian Co 


Industries, Ltd., and W. J. Manufactyriy 
Co., Ltd., to make and distribute Alsypi» 
fiber-glass-reinforced products under agree. 
ment with the Alsynite Co. of America 


A new factory has been set up at 
Vale. W. J. Mfg. is to supervise administr; 
tion and manufacturing, while A.C.I. 
handle distribution in Australia, New 7¢ 
land, and, later, in the South Pacific 


Industrial News Briefs 


announced 
additional manufacturing equip 


m peg. 255) 


Formed Products, 
the 


re feet of floor sp 
thermoplastic 
ing. 


she 


and the Near East. 


Witco Chemical Co., New York 
moved its San Francisco, Calif 

modern quarters at 
The office is under the 
Mattson, district manager 


new and 
Stonestown 
rection of J 


E. I. du Pont de Nemours & Co., Inc, 
Wilmington, Del., has reduced prices for 
isocyanates by 
pound. These chemicals, in combinati 


Hylene 


with other 


¢ astic materials having wide use px 
or plastic materials having wide use p 
transportation, up 


tentials in 


holstery, 


and Hylene 


more 


organic 


and 
per pound, for standard (500 pounds net 
are: Hylene T, 


St. 
; 


compounds, form 
building, 
insulation. The 
$1.15; Hylene 
IM-65, $1.05. 
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Positions Open 


Display Rates $10.00 per Inch 











of a nationally 


FACTORY MANAGER NEEDED 


Present manager to be promoted. | 
Replacement 4g \eirie by a division | 

nown corporation. 
M.E. or I.E. with experience in pro- 
duction, production planning, cost 
contro! estimating, scheduling, in 
ventory control, shipping and re- 
ceiving. Proven leadership, organi- 
zational, supervisory and training 
ability. Knowledge of reinforced | 
plastics, adhesives and plastic pane 
production desirable but not es 
sential. Liberal company benefits. 
Submit resume including present | 
salary earned. Reply to Box No. 54. | 
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olyester Foam Cement Bakelite Phenolics......... 1b. 28 / 64 1.10 / 2.57 
FC-232.... .scsecctsdeee eck. 2.40 / 2.90 Styrene emulsions........ bb. -1375/ 31 2o h/ o1 
penectady SP-7401....... b .29 / «31 Vinyl acetates........... b. .2959/ .66 43 / 
Schwartz Vinyl Cement....¢f. 1.24 / 1.50 Dt asecesoed gol. $.10 ‘ss / 1.68 
— ynvaren PLS-A.......... 1D. £6 f itt DISTT ch.nc occ ciccce gol. 2.27 f 2.76 
ynvarol WR-S13......000:. lb. .1875/ 1225 Butyral resins......... bb. 1.04 / 1.24 ss / 71 
at. RNa b. .0825/ 1175 SINT £4 02 e6les.0ad — a ol ‘- 7 1.40 
Styrofoam Adhesive §S....gal. 3.78 / 4.75 loride-acetates...... 1b. 38 / nd $3 
TT cwvecteninneenea gl. 3.30 / 9.00 DE dotislineece bb “4 / 7? ‘ay 14 
BR OL pee lb. -208 / -225 Celanese PVA emulsions, “1/247 
Ccovvecesocvcuaaased 1b. . ® i .26 homopolymers........ 1b fo .26 so / 384 
d.| HEE Wercereeseeeeeeesesees b. -095 / +12 Copolymers. ....+.+++++- Ib 19 / -28 103 / §.07 
oe. | Hee GS......ccnbesedebaned ib.  .1625/  .217S Chemigum latices.......... lb 46 / ow 30 
ae | UE E205. chcbesedilionns 1b.  .0875/ .1125  Dylex K-500, -600, -700, ‘soy 
5 | BE "88 - occcccccccccssccces b. 7 MOB. .cccccccsegecccecs le 30 / 46 "93 / 98.02 
10N., cS 7 Ea I 30 / 39 24 
.M 1. Polyamide 100..... .18 me 6 64 Columbian Carbon bone blacks: 
pro: | Sone eee nee ease eesens . 34 / 17 BVO INO, B..cccccccsocee 1b, .1975/ .2075 
cost | Kel.F Dienersion (dry wt.)..lb. 12.00 Ener eneseeegee ib.  .1875/ 1975 
. Ladcote FHHF-4010, isiesdddecccbhses a 2 SF | 
in- FYHF-4010........... it) -3575/ .4075 SR i ics eieoonn 1b. .2075/ .2175 
re- Catalysts Plaskon Alkyds............ 1. .1075/ =. 3375 eee ehpepe tee “ib. = 12028/ 12128 
: WON. «+ eoscgnanebeesed , .4375/ .5375 Modified. .... 2.2.55... bb ° .2625 a ae a 1b. .1925/ .2025 
ani- Aritemp Curing Agent 105..15. 2.00 / 2.25 Feter Gums..........-.+- 1b. .1425/ .2475 Columbian Carbon colloidal dispersions: 
: Bakelite BH-17618......... - aod oT Si iaaisecacsgecsed ib. .1825/ .275 Coacetateblak CQ-21..... 1b. 875 / .90 
ing SUED... scccuabteased Ib. 1S / 45 Melamines.............. Ib. 195 / .435 CoblacND Sol, Industrial . 1b. 70 / .725 
ced A RR a ee bb. OS F Cee 4 §- HR ameces cc cgscess Ib .3925/  —- . 47S Coethioblak CK.........1b. 1.00 / 1.025 
et benzoy! peroxide, PS 2 0 0 ncanecde b .1825/ .29 Coresinblak No. 3 . lb, 76 | .785 
ne. PORENB. o ccsccccsos Bb. -28 / 2.00 Phenolic Laminating Costyreneblak CJ-21. lb 5425/ 5675 
B. .coceesbanbbenne bb. ae | ae Varnishes..........+-- b 165 / .27 Covarnishblak AR.. 1b, 6 / 625 
es- bce EEE ib. 1.80 / 2.37 Silicone Alkyds.......... ib. 1.10 / 2.40 Di séseves Ib. so / 525 
Fits Dichlorobensoyl peroxide 1b. 3.00 / 4.25 Sas Misasccdtnness 195 / 435 engates Ib 33 / SSS 
Lauroyl peroxide........ »b 1.90 / 3.30 Pliolite latices...........+. bb. 30 / .39 Covinylblak BA lb 9s / .975 
ent ethyl echyl ketone BENG BE Madedde vectors: lb 93 / 1.22 NS ica alt lb 97 / .995 
Buide. ctecnatnares ib. 1.85 / 4,00 Dl csbesnigiviesedubened ib 42 / 44 BF.. Ib 70 f = 28 
54. Caalys $7. : 22577 Satoes an wana Ee cece diveoed 2 oe ame a oa | 
00c-cosbnpastacese lb. .10 Bocca caccecsooeed 1b. 4 / | Saege lb 82 / 845 
C110, -180, 186-8, C-116-S, Bed. cosliveews Bb 88 / 1.01 i ce on Ib 77 { _.798 
W100, 000.5 oSee srs bb. 12 Polyfluoron liquid dis- CA-18... Ib. 1.0725/ 1.0975 
Y. Celanese accelerators D&E... .43 / SO persions....... coed SO 4: Om Cowaxblak BV-25 Ib sis / .S4 
Benrol p-roxide paste....1b. 2.00 Paste dispersions. .... «Md 4.20 f 4.40 _ See ey .S875/ .6125 
— Catalyst MC-B. 0.0.0.0. b. 2.25 / 2.50 Primer 140..............@ 7-88 / 8.25 CREED, cco cccceeess b. 485 / .81 
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Cyanamid dyes, calcosines. ./b. 


Nigresines and indulines />. 
BOOM. cccccs eccceseoocctte 


Molybdate..........4d. 
Yellows, chrome...... .id. 
Zine 


pigmens 
Blues, alkali, dry... .Jb 
Flushed. ......6+++ 4, 
Melybdated & tung- 
ay See 
Phtbalocy 
Cotniun lithopones, Teds 


be. 
1b. 
Greens, mol. & tung.. . .4. 
ib 

7) 

to 


eeeeeeeeeeeee 


Yellows. 
Hiblak AE 


lnterchemical IC Series 


SOO e ewer eeeeeeeee 


Black 
MEBs ccescesccccesecess lb 






Vellows. .....00e000- acct 
PMS polyester colors ame 
yrene colors. .... - 
Polysupra polyethylene 
ee. -- Jinn cteeonay 
Blacks...... gone * 
Browns.......++++ coed 
Greens. .....-eeeees . bd. 
NUE: oétecccendeccode 
White. ........- oem \ 
YRRW so ccccccvccecome 
Polystyrene biues....... .40. 
ROGET so cdvcccccurecose 
Reds..... me ee 
White......... osbeeed b. 
R-B-H Plastic Powders: 
DME anh ochduens oe lb 
Blues, iron 
Phtha'ocyanines 
BSOWEB. .coccccccecess 
Greens, chrome 
Phthalocyanines 
CROMER se ccccccescccess 
Peisancs cccecsccces 
it dasumbonesteneuds 
Wee cneccocceacced 
Vellow . o ccccccccccecs 


~SO STSS 
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Resin senetielons Pastes: 
Blacks 


Cs 60 8600 0600's l 


Vinyl Extrusion Chips: 


DERE. coccccccccoress lb 


DOUG: WORs bosses cee 
Phthalocyanine...... 


PR l 


Green, chrome......... 
Phthalocyanine...... 


ee eee ewe eee ee eeeee 


Inorganic colors, oranges, 
yellOwWS......+-eeee0e: 
Organic colors, blues. .... 


Pi cadha nkkawneas lb 


¥ ellows. 


Daaseem, GI. .0ccceseess 


Oranges, cadmium dry. 
Pasté.....-2-+0: 


Paste vaus aes aneess l 





Cee eee 





WOW. cccccccccesccese 
Vinylised colors, blacks, 
WEE csicccccccbecced 
SMvvaseéécccece Secace bb. 
bepedebanese ieeéid b. 
Green..... Moose obneane b. 
Metallic. .... cecccthasan 
GEEMGB. cccsceccccvecece 
TROND. ccccccoceccosccece hb. 
Yellows..... basecoed ee 
Violite 199, greem..........1d. 
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18-70, blue. ..........t% 
Witcoblaks 


ee 


Dispersing ao 





Fillers 
Advaresin CXF........+... bb, 
aoe eevee ches cbarened bb, 
Be Fy Bie 6 oven vetétivetset ton 
Sm DUMB. occcccoed ton 
Psasonvenecencses ton 
ASP BOGDs s wrvocadsvecves ton 
BOMB ds on 0 04.0400009 en8 ton 
Burgess Iceburg Pigment. ..ion 
Pigment No. 30......... ton 
Gs cc co ccccccccecess 
Caiceme NC......cccccees 
Bilenasesss4000neeeeees 
Camei—CARB 
—TEX....... 
—WITE........ 
Cotton flocks 
CO EE... cw ade eeednad 
Dixie Clay..... 
Duramite........ 
— BBP BOB. 2 2 ccdecs ton 


eeeeceseccocccses ton 
1300. cecegetoccoccsoococs ton 
Harwick fillers: 

Clays, Champion........ ton 
eer ry ton 
Plock:, WEG... occ cvccses Jb. 
. Colored... . bd. 
Magnesium carbonate. . . .1b. 
Magnesia, tech........... lb. 
Mica, Silversheen........ lb. 
Pecan shell flour. .......ton 
Stan white 325..........ton 


Walnut shell flours: 
100W, 200WD........ton 


Ee eae ton 
Biletcdececcodboces ton 
ae ee ton 
eee ton 
OE BER odcccccedscedad bb, 
Mins ¢asteseconousebase be. 
Hp GsRe 2c cccccsccs éeceos ton 
MiRs occcsbbescsetes .» tom 
MEs eecebecccosboses ton 
ED ccccctecvccesacsed ton 
ae ton 
RAGES. cc ccbccccccsceees lb 
McMamee Clay..........- ton 
Multifex MM .........4.- ion 
Nytal 200L...ccccccccccss ton 
TTTTTTITITTi ttt ton 
— aa | oer ton 
ame BF. ccccccccccssece bo. 
Sno Brite PP Sere ton 
DOGO Ss 66 500 000 ctscoes ton 
Batten BER. . oc cccovesses won 
ae a ae ton 
Tamms Satin Talc........ ton 
Velveteen R Silica.......#on 
Witcarb P.......eeeee -..-fom 110 
ccccecccocccccéoocoete 
PPT TTTITITL ttt. ton 
Wollastonite F-1.......... ton 





Flame-Proofing Agents 


—_ Antimony Concen- 


shafebhnseeadtce pee Bb. 

Mar ‘Aathnody ‘oxide...... 1b. 
Lubricants 

Advawax 280.........s+s0+ Ib. 

Baselube or Toplube....... q@. 
Bomb-Lube........+++> 0 on. 
DC-36 — peoedbeoden - 

baede cd ecscell 

pg #35, 362, Bavsis che coun 1b. 
BBO. ccccccccee odssevae 
Gens eccestes ea 
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Release. cceececes 
wold Tum stearate... . 








~~~ 





4d 
—_ st carate.. er 
Separating Film......1b 
1 kage Concentrate 






, ere. 
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RESERVSLSSRRSEDS SELSLEG 
jE 


ewne eh 


. & 
y Ng Mica 
alex 385 & 400, rods, 
18-in. length... ..ss0e 90 / 
Pa Sheets, 14 a 18 inches. 5.70 / 
K, rods, 18-in. length... 1.80 / 
/ 34.9 Sheets, 14 re 11.40 / 
- 500, © in, 
4 apedsend:, an FN 1.08 / 
Sey 1 x18 inches. 6.84 / 
/ 57,0 
} Be 
a) " 
, ‘y Miscellaneous 
. Boy Bentone........1d. 4 / 
- i hassns Tene aes 
J > Water svesias 
Purging Compou . ° 
| 56.00 violet absorber #9....1b. 5.25 / 
/ 69.00 
f . 
j 
j 
Plasticizers 
ipol 2EH, 10A, 810, XX. .d. 425 / 
a errr re bb. 45 / 
pensece wrrerrr, * 47 =6/ 
pecencdevcmbeced 1b. .325 / 
. | Perr errr lb. 345 / 
. |  GReeeeete se bb. 40 / 
| $O.00MBin MP... ne cee eee lb. .305 / 
| bd 30 / 
- bd, 275 / 
o00ceéboooc 26 / 
pases bb. 32 / 
52.0 nassnethene é 425 / 
43.0 por, DiOE, DOP, ODP. ib. .305 / 
40.00 +e b .4325/ 
TOS bcc ccccccccedecces \ 48 / 
140.00RE HS-10,......,.00eeeeees bb. 4 = / 
OEE ceccccdcccece « bd. 345 / 
85.00RPilorowax 40............. Ib. .1525/ 
SE sccéseukls seni ooke lb. .1675/ 
27.00 ntnde oMipiceetateke a ib. =. 185 / 
10S.. lb. as of 
LV.. lb. 1725/ 
dumbian Carbon butyl 
RONEN. atieccadanesae lb .2275/ 
Capryl alcohol yyy .195 / 
en py tae lb. 06 / 
Dibenzyl sebacate....... lb. 88 / 
46 Dibutyl phthalate, dihexy] 
11.95 Sins ae» xadeenae - b. oo f 
6.11 Dibutyl sebacate, CP. 64 / 
7.04 Dicapryl adipate, Siheiyi 
ce, SOP PAE oe 8 lb. 42 / 
Dicapryl phthalate. . 1d. .295 / 
Dicapryl sebacate, dioctyl | 
MD. casacheae dé ¢ se f 
Dihexyl sebacate........ ib 62 / 
Diisoocty! phthalate, dioctyl 
SOEOOG. cvscade ec « lb. .305 / 
Dimethyl sebacate....... Ib. 1.25 / 
a) SOE Js. kc aa ee how 6 lb. 24 / 
Sie Harflex 300............. lb. 58 / 
Rts cchuaudee deans « 1b. 318 / 
Methyl hexyl ketone. .... Ib. 26 / 
© Acid, CP. ccccsce bb. .67 / 
PP Ore bb. an a 
mg | TER aes lb. 06 / 
PR MOA, ioc ue ke w 469 Ib. .4325/ 
in» aheethddaawed lb. Me, 
RR eS ee Ib. so f 
DID DIOA........... lb 425 / 
/ 
/ 
/ 
/ 
/ 
/ 


Plasticiser No. S......1d. 
Ma niciser No. > 


pril, 1956 






taal 


S000 OM... 6 na 
& Seseese 


— 


orern 


Benne 8.8... caccecccce oot 

Dutch Boy Plasticizer 
NL-Al0 (DBP)....... «+ old, 
NL-A20 (DOP), 

NL-A30 (DIOP)....... ib, 
NL-C2W (DOS)...... — 
War Oh es ccccccece TTir. 
NEeB SL. cccccccccccececs lb. 
ge tr PITTI TTiT es «+ bd. 

Do abstocccodeoces ib. 

Elster, 10-P, 18-P, 28-P, » 
20-A, Beech ccccddooes ib. 
Go co bbbbdcccoccvcoes lb. 
GEM cccecdsecscocsoncs lb. 
Ba oo be bbSbecccccdébcoes lb. 
BEEN 6 bce Sicccceducone lb. 
Be ccccceseccesccscess 4. 
PU Dns cccccteveceses lb. 
Dee ecetsbscscecddcoes to. 
BBs cccrcovecccccdcccses ib. 
Biocon osbhbs ccocdeceos bb. 


10-A, Bi ccecsdicess 
TIAG, 4BB.o cccccccscccse lb. 
ITTTITiTiriret lb. 
RAM . cccccccccccccccees lb. 
BOP cccscccece Cccccceces lb 


500 . 
Harchem butyl stearate... ./b. 


Sebacic acid, CP.. _— * 
Pes 860 ccccdicvas ib. 
Kapsol....... Poceecsooces bo. 
| | ee eeccecccccecs ib. 
MBkscvcccsos oeeeetoceed bb. 
MABicccccese jeecedéboced b. 
GEE coccccevecoscosececs bb. 
BIB .cccce coececcoee oe 
GBs cccddaserccecsooccem 
BGGRNSE. . cccccccccescccse > 


+ beat dibuty! phthalate. bb. 
Diethy! phthalate........ b. 
Dimethy! phthalate. ey 
Diphenyi enetete Seeced b. 
DIDA, DOA..........+-- b. 
DIDP. DIOP, octane > 
ene: sdeeed b. 
Orthonitrebiphenyl..... .1d. 
Tricresy! phesphate...... bb. 
Triphenyl phosphate... . .1d. 

Moeren PBe.cccccccvccece b. 

Naugatuck decylbuty! 

phthalate........... Ib. 
Dibuty! phthalate....... ib. 
Sebacateé..........+-+: ‘ 


adipa' 
Diiscocty phthalate, diocty! 
phthalate, Isoocty! decyl 


phthalate........... lb. 
Dinonyl adipate......... lb. 
pe sebacate......... > 
ook ae aot ‘bb. 
Obie-Apex senge oleate.... - 
Dially! phthalate... "hb. 
Dibutyl phthalate. ...... lo 
icapryi phthalate....... lb 
Di-Carbitel phthalate Ib. 
Diisobutyl adipate,....... lb 
1 pht BBs cscs lb 
Diocty! phthalate........ bb. 
Tributyl phosphate... . .d. 
Ctgees Ee ee b 
PP ocageepebhecces 
Paraplex G-60, G-61....... lo 


eee eee eee eee eee 


Triethyl citrate.......... lb 
sy, ib 
Plasticizer 120............. lb 
PEL eccccsdncece bb. 

Titi dhcenbneceedieews ib. 
ibe ¢eWnbectesdiecss Ib. 

Ch? with eonndthdn se Ib. 

hiebedensessvocdecece Ib. 
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9715 & 9720 Polymeric. . id. 


Polycizer 162, 562, 662..... bo. 
332, S32, 8B... cccccscees do. 
Gibcede co citheces atbanncd bb, 
-108, -ii8, ~120, -138..... bb. 
BGsscdedddbcoccces bcos of 
“208, oRSD, “BSB. co cccvecess lo. 
peosoceedoveceésooss tb. 
“38 bcoecccoveccccesocess bb, 
. er lb 
Gaetocdedbvoccoeceédeses ie) 
PERE Gies ccm ccccctenecs bo. 
Cec cceccctincccces beens 
GBs cccccccccccsocceenes bb. 
Tin 66000060s00000000006 be. 
SEDs co vccdéebeccecce eccese bb. 
BPs 6 odccenecconesocees be. 
SR ec odnccuccoccsneepes ib. 

R C Plasticizers 
tL éuivatéetncaceeend lb. 
chs dies coos abe eue lb. 
DT sks Mikes 6e0ege one i lb. 
PR eee lb, 
DIDA, ‘DIOA, DOA, tb. 
DIDP, DIOP, DOP, ODP. ib. 
o> So Se, lb 





Ledie te injection molding 


po 
Olsens | transparent - ' 


SOE, GENE cc cc cbececs lb. 
Stock cobors. . rer * 
Granular Powders for com- 
pression & extrusion. Ib. 
Plexiglas molding pow jers: 
oloriess..... — * 
on Pee lb. 
ST Tee tb. 
Sheets, Types I-A & II 
ee sq. ft. 
Colors... .. sq. ft. 
Type R, Colorless. sq fit. 
Golem péeossenens sq. ft. 
Polycast 1......+++0+ «+ Sq. ft. 
Alkyd 
ratios Sounty resin 
Esc oecese «od. 
Molding ~ 
Bie Bb docccéocces 1b 
Type 413, 417.........0 
Type 420 black........ bb. 
Type 422 colored...... bb. 
BEGMEDs 6 ccccccccces bb. 
Ps ecscccccces bb. 
ype 430. coccccccette 
Cellulosic 
Cellulose acetate: 
~~ ~S sae Eictacecd b 


lh et dl od 


TS 


a HSS. 


~~ TSRS S 


~~ AAS ~~ 


TS ~ 








euuuS~o 
essstsaes 





Forticel, plain colors. . . 1b. 
Reprocessed blacks. . .1b. 
Lumarith molding cmpde., be 
Group 
Grou 
Group ha’ 
Sheeting. extruded, non- 
stock 
Reet. Ekicoas M., sq. in. 
Colors..M.sq in. 
Stock. clear.M. sq. in. 
Colors..M. sq. in. 
Cast, rolls 
Matte........M. sq. in. 
Tinted.......34. sq. in. 
. .) 5@ in, 
° oe in. 
M. 


Special colors..... ib. 


Tenite Acetate, Group 1 . 1d. 
SUS Tn'c ccc dGh c'v'w'e 
Group 3.. 
Sy Ih 'eccedtbewce 
Group § 

Cellulose acetate Ratueates 

vemne —-- oe ee 
Bites. Wegreened.. Bb. 
Ethyl! cellulose: 


Dyeferm 720, va Pe Ib. 
Benece: P. G,.. .cccccces 1b, 
~~, reg 5 Ee eee 4 
Sea 
Hercocel E..... bsoedebe's 
Epoxy 
a pe $02, Losey 6020. ood 
set. -, 6060. aeeece geeens 1b. 
ah nha memes ead bb. 
Benclite Et ERL series... . 1b. 
i > aaaee b. 
4-B.2, 4.B, 4-C, 4-C-T, 
a 55.« 5aioge dd I 
SE ML « Gttd xh tie came n 04 1b. 
et chatvduwas ce ce ae 
Sess «sed Uwe . Lb. 
a . lb. 
Se 1b. 
864-C-75 = * 
ee ae 1b. 
See tov ees es 
es ~ * 
PA Sitch nu cniredseeias lb. 
Furane CN-502........... ib. 
Jet-Kote (with cat.) gal, 
Rezolins A & B............ bb. 
Toolplastik packages: 
Dy EGO dees ctbeees Ib. 
DE: chedvecocecteanes Ib. 
iis ce ¢tdedass dhheoed Ib. 
i. ¢shh<neeaceucanel 1b 
Dis +reees 6hecennne ti Ib 
ene devenne chbeete Ib 
inte dddns 2¢ et moned lb 
Fluorocarbon 
Bakelite FGRR-33789, FGEB- 
34790, FX MA-50590, 
FXMB-S0344......... 
FCER- yi FXMB- 
FYTD. ARs 
FPYTH., PYTS........... bb. 
Kel.F Grade 270, 300 
High density............ 1b. 
PS . « oncvceeees 1b. 
Grade 300-P2S.......... b. 


Polyfiuoron. high density 
crystals & pellets... .2. 


ee coo 
Low density powder..... ib. 
vion grade......... ib. 
Teflon powder. disperrion. . . 22. 
PNGsCevcddvecesseenews bo. 
Genersi..... or ees * 
Tape cylinder. .........-. Bb. 
Melamine 
Fiberite 2016.......... oy 
Melmac 402........... a ( 
Be UES 6 cébcsseonces bb. 
ee 1b 
CCkebsdcncvececssuss Rb. 
aa Ore aaee bb. 
= SC Goe cdoccocecddscce ib. 
Judaovsccedbuere Bb. 
1077, “1079 LG papbdeocebed 1b. 


oe eee eee ee 
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Susussss SS3 $38 8 


ic esschs eee 

P-$92, -592-A..... ree 
Peiiacesesecsces ee 
ee 


RE . «bd. 
en wee) fe ovboccemm 
Chem. resist.......... oom 
Electrical Insul.......... lb 
Heat resist........ ébeeee b. 
Im Pbe cesevecoes Bb. 
Barrett foundry resins, 
Pe cE aceeesseoes 1b. 
Powdered.......... ee 
Insulation resins....... 
wait resin 313, 314, 


TORU eee ee eee eee 
OOP eee eee ee eee 


eee eee eee eee eeee 
TePe eee ee eee ee eee 


yf 
Fiberite 1078 bb. 
1087, 1165, 1270, 1271, 1330, 
1332, 1347, FM 1132, 
FM 35 
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G-E 12368, 12374, 12392 
~ molding resins. . . .1b. 
BOOUE cc ccovecec cecdccess 
12408. 12460, 12486, 12490, 
12491, 12493, 12853, 
12875, 12883, 12885, 
12886, 12900, 12901... .1b. 


Molding cmeds. gen. 


PUTPOSe. . eee ease 1b. 

Heat resist............ Ib. 
Improved impact...... 1b. 
Min. bi bosnedhoosay 
Radio’ & TV osbeved 1b. 
Stock. .ccccee a eee Ib 
R-72S casting resin... er 
Reilly general purpose...... ib. 
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-4275 


:$225 
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RR TR TR RR TST TRS 


ne 
— 
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SS RRR. SR RR SETS 


.395 
.3925 
-4475 


.20 






CHD. 0 4 co nennse vowanesés 
Toolplastik No. 8000. aaeoo am 
Polyamide 
G.M.1. Polyamide 115..... .. 
WEE Elle 60026006080 lb. 
Zytel molding powder...... b. 
Polyesters 
Acme 1-501 1b. 

1-501A.. Ib. 

1-503 1b. 

RS i ee oe 1b. 

Ib. 





FP 
Bakelite Polvester resins... . 
Celanese polyesters: 


CEL-101, Marcothix 1, 3.lb 
Marcothix KA . Lb. 
MR-28C, -28V,, -37¢ 
-37CX. Tena a . fb 
MR-28CS. lb 
MR-28H, -41R lb 
MR-28R, -36R lb. 
MR-28RL, -37RI ib. 
MR-30C.... lb. 
MR-3IC, -31\ ib. 
Dts 566% 4 lb. 
MR-40R. tb. 
a 50-01, 50- 51, 50- > * 
obo cocesenesdabee’ ib. 
5201 a. eee Ib. 
Ds sé cnccvscaddd 1b. 
a 1000, 2000. ...... > 
G- = putyesters 
ge 1b. 
AR 403, 480 scocoeneuses 1b, 
AR 403 LS, 480 LS...... 1b. 
Be Wenn dead iadédaees de bb, 
> Oa bb. 
' | Peer ets bb. 
SD. «okt uanee ta canestl ib. 
1C-312, -400, -514, -548, meee 
Dia dindakasécdas ewe ib. 
~336, -382, -706.........- 1b. 
ONDE 6 Khcemnn ccdccedecet bb. 
SO aaa 1b. 
Ss K 065200000800 0804 bb. 
OE FRR Bet ib. 
Ses, ED coo ceccteveons 1b. 
MPO Dicbthnn 00 tsbe beet 
Ste ub babe o's 66 res 
Filled revins...........- bb. 
Laminac 4116... .cccccces 1b. 
BEES sé cevesdecvoecevevse bb. 
eae ce lb. 
Mes céhotecaacecassaan 1b. 
toy GE or ae.0seccgessce bb. 


OPP eee eee eee eee 


TPP eee eee eee ee eee 
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as a> its iss Se 


ss 


93 
% 


1.0 


MN Group 8 


AS 





icone 
kelite G 
903... 


ss 


004... 


Ss 










NE SEES OS SS SS 


—_— 


2SS>Sse2e2 


— 


{-105SB.. 
J-1653A.. 
is6w... 


yethylene 

No. 6 617... 
No. $A. 7, 6 TA. . 
No. 615. G4 hookl eeece bb. 
No. 629... 
a a 


DE SerleB..ccccee: 
pycr. bb. 
(LT, Dy \F, DYNH. - 


lanese poly ethylene sheeting: 
prraded rolls, 44 in. wide 1b. 
Sheets. 44 x 60 in... 
othene 100 


rth 1003 

1004, 1005, 1007, 1008.5, 
2005, 2007 , 2037, 2205, 
2215, 2235 


“2. 

mit SMD series, crystal 1d. 

Colors, std ib. 
Speci 


ftalin, high impact, 


netura! 


e, expendable beads. . . 
, pital se seees 
MC.145 series. 
OM series, 


pbbbbbpbbbinb 


SSS TSR TS 


SST TS A SS, 
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G8s 
Polycast 4 
Styron 475, natural 


Spec 


Spec 
647, crystal L 
Colors, special......... 
666, 688, crystal 
Colors, std 


Urea 
Admirez Foundry Resins, 
_SP-30 


Special colors........ 


Special colors 
Plaskon molding cmpds.: 
Black & Brown 
Other colors. . ‘ 
Foundry resins, ‘liquid. ey Y 
Powder Ib. 
Sylplast molding cmpds., 
granules 
Powder. 


Vinyls 
Bakelite QG-5909.......... Ib. 


SSSSESESSESSESS 


409, 426, 427, 428. ae 
503H (polyblend) 
2042, 2046. ... 
Colors 
73. 
Colors 
6461.. 
Colors 
ee 


8539, 8726 


o 
8590, 8591, 8592, 8593, 
8594, BS9S......+0. coe lb, 


‘ 
a a a a a 


ie i i Te ie i ie iT 


um a a a a a a a i a te a 


~RSE SSRS 


~ 


8700A, 8750 
Colors 

8720.... 

ee 


881 Ib 
8812, 8813, 8814, 8815... 
I 


Loos 151, 251. 


Sheeting 
Marvinols: 
Ne- 1005... 


-3040 we 
NF- 3045, 3050. . . 
NF-305S.. 
NF-3060. . 
NF-3065... 
NF-3070, 3075, : 
NF-3085, 3090, : 
NF-3505, 3515 
NF-3510.. 
NF-400S.. 
NF-4010, 4015, 
NF-S015, 5020 


Novelty 


Ib 
Pliovic AO (dispersion)... . 


DB80V, DB9OV, 


Vinylidine 
Dow Latex 744- 


Enjay acetone 
Isopropyl acetate... .. 
Methylethyl ketone 


Secondary butyl acetate. : 
lb 


Butyl‘alcohol.... 
Petrohol 91%. 
95%... 
99%, 


Stabilizers 


Advastab B-13-P, BC-105, 
X BC-147 
“~~ 12, oo 77, 


a a i a ag a i i, tg a, a 


ee 


a a a 


ee  , 





BC-74, XBC-30...... old, 
C-21 lb. 


~~. RRS 
Te, Pg 
~ 


“we —— we 


= ° . e . . > . . . . 
Rekirehk see ereerere2ee2Re22 


Normal lead maleate 
Normasal 


~~ SS 


VL-3 
Stafiex QOMXA.... 


— 


wkteesece 


~ TST 
wr 


wwnr 


Rise RRS 


aa5, HR paste.. 

HR-SO.... 

HR liquid. . 
Powder... . 


SSS TSR TST TRS. 
~~" 


Wetting Agents 
Advawet X-212.......... oo 50 
Poly-lube No, 4.. 
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